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with Autism Spectrum Disorder   
Shahad S. Alsharif  
Before the acquisition of speaker-as-own-listener (SOL) where individuals demonstrate verbal 
governance of their own overt and covert behavior (Skinner, 1957), individuals have to have the 
correspondence between listening to one’s own voice and doing, which I name self-listening. 
Self-listening is defined as the correspondence between listening to one’s own voice and doing in 
two forms: listening to one’s own voice and doing in isolation, and joining of print with listening 
to one’s own voice after reading aloud and doing. I conducted two experiments to investigate the 
establishment of self-listening in children diagnosed with Autism Spectrum Disorder. I evaluated 
two different topographies of the target behavior: listen-to-own-voice-do (LOVD), which is 
defined as the correspondence between listening to one’s own voice and doing in isolation, and 
read-aloud-do (RAD), which is defined as the correspondence between reading aloud and doing. 
As Skinner (1957) explained, reading is an extension of listening. When individuals are reading, 
they see print, say print, and then hear themselves. For that reason, listening to one’s own voice 
was targeted as one dependent variable and reading aloud as a second to compare the 
participants’ performance on both topographies accurately, as RAD includes both a listening and 
a reading component, while LOVD includes a listening component only. Using a multiple probe 
design across participants, I analyzed the participants’ performance in the two different 
topographies, LOVD and RAD, across two different tasks: a drawing task and a building task. 
The participants had to follow written directions in RAD and spoken directions in LOVD to 





variables were identical across Experiments I and II, but varied in terms of the measurement 
system for the building task. In Experiment I, the intervention was listener instruction and in 
Experiment II the intervention was listener and reader instruction, in which I utilized the learn 
unit (Albers & Greer, 1991) in presenting the instruction and consequating the participants’ 
correct and incorrect responses. The intervention in both experiments was presented in the form 
of a treasure hunt where the participants had to complete a 20-step treasure hunt accurately to 
earn a desired reinforcer. The results of both experiments showed that the dependent variables, 
LOVD and RAD, were established across all participants. There were limitations in Experiment 
I, which were addressed in Experiment II.  
 Keywords: self-listener, self-listening, listening, following instructions, spoken 
instructions, written instructions, joining of print, say-do correspondence, speaker-as-own-
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Chapter I: Introduction and Review of the Literature 
 Introduction   
 The study is an analysis of establishing the correspondence between listening to one’s 
own voice and doing, which I name self-listening. Self-listening can be exhibited overtly and 
covertly. My focus was overt self-listening, in which individuals in the surrounding environment 
could hear the person speaking or reading aloud. The terms self-listening and the correspondence 
between listening to one’s own voice and doing are used throughout the paper interchangeably 
and they both refer to overt self-listening, in which the target behaviors are demonstrated in two 
forms: (1) listening to one’s own voice and doing after speaking aloud, which will be referred to 
as listen-to-own-voice-do (LOVD) and (2) listening one’s own voice and doing after reading 
aloud, which will be referred to as read-aloud-do (RAD).  
 Lloyd (2002) explained that our everyday interactions with people in our environment 
often require some level of correspondence between what we say and what we do. Lloyd (2002) 
described correspondence training as it is designed to modify a relation between a verbal and a 
nonverbal “nonvocal” response. A verbal response is what researchers (Baer, 1990; Israel & 
O'Leary, 1973; Risley & Hart, 1968) referred to as saying and a nonverbal “nonvocal” response 
as doing. A boy may say, “I am going outside to play” and then goes outside to play and a girl 
may say, “Mommy I am going to the bathroom” and then goes to the bathroom. The 
correspondence between listening to one’s own voice and doing is observed as a component of 
saying and doing.  
 There are many experimental studies that focused on establishing the correspondence 
between saying and doing (Baer, Detrich, & Weninger, 1988; Baer, Williams, Osnes, & Stokes, 






Warren & Baer, 1976; Sowers, Lloyd, & Lloyd, 1977; Whitman, Scibak, Butler, Richter, & 
Johnson, 1982) however, there are none that focused on establishing the correspondence between 
listening to one’s own voice and doing in the two forms targeted herein, LOVD and RAD.  
 Skinner (1957) explained the term “self-listener” as individuals textually respond aloud 
and react to the printed stimuli. He stated, “In reading aloud to children one may not react 
beyond the merely textual stage, and in reading aloud in a barely familiar tongue, one may 
become so preoccupied with pronunciation as to neglect all other functions of reader or self-
listener” (p. 169). However, Skinner (1957) did not provide empirical research to support his 
findings.  
 The researchers who developed The Verbal Behavior Development Theory (VBDT) 
(Greer & Keohane, 2005; Greer, Pohl, Du, & Moschella, 2017) focused on establishing 
behavioral developmental cusps that formed a developmental trajectory of how individuals react 
as listeners to their own speakers behaviors in which they demonstrate verbal governance of their 
own overt and covert behavior. The findings behind VBDT contribute to the development of the 
study herein as it includes overarching behavioral cusps, such as bidirectional naming, self-talk, 
say-do correspondence, and read-do correspondence, in which self-listening is observed as a 
component within these cusps, however, it is not directly investigated in any previous research.  
 It is evident that there is a lack of empirical research in behavior analysis that could 
contribute to the development of a theory that explains self-listening, how it could be established 
or increased, and what type of behaviors individuals need to master prior to acquiring self-
listening. From that perspective, in the next chapter I looked into (1) Skinner’s theoretical 
analysis of the “self-listener” (Skinner, 1957) and how self-listening could be seen as a form of 






establishing stimulus control over the behavior, (3) VBDT (Greer & Keohane, 2005; Greer et al., 
2017) as it presents empirical research that shows how to develop a listener, a reader, and the 
developmental cusps that make up a speaker-as-own-listener, which include: self-talk, 
Bidirectional Naming (BiN), and say-do correspondence, (4) previous research on 
correspondence training (Baer, 1990; Israel & O'Leary, 1973; Risley & Hart, 1968), and the 
significance of establishing correspondence between verbal and nonverbal relations, and finally, 
(5) self-listening, how it stemmed from analyses of children’s behaviors in the classroom, and 
how it was assessed and taught in the current study.  
Review of the Literature 
Skinner’s Self-listener and Comprehension  
 Establishing self-listening is observed as a form of comprehension because individuals 
need to listen to their own voices and perform a behavior that reflects an understanding of what 
was just heard. However, prior to establishing self-listening, individuals need to respond as 
listeners and readers in their environment because both listener and reader behavior is involved 
in self-listening. Individuals have to listen to their own voices in isolation, textually respond 
aloud and listen to their own voices, and react to the auditory and/or printed stimuli. These 
processes represent forms of comprehension when completed accurately.  
 Skinner (1957) explained that the responses of the listener, which establish and maintain 
speaker behavior, are matched with the responses of the reader. He explained that reading is an 
extension of listening and that the correspondence between the two establishes a “self-listener”, 
an individual who textually responds and reacts to the printed stimuli. A speaker hears himself 
speaking and the writer reads what he wrote and if it affects the individual’s behavior then, 






 Self-listening can be matched with components of listening comprehension from a 
cognitive perspective. Listening comprehension entails several processes that work 
simultaneously and go beyond hearing and understanding the individual words and sentences to 
create a mental model (Hogan, Adolf, & Alonzo, 2014; Kintsch & Kintsch, 2005). A mental 
model integrates a text’s components, such as story elements, sentences, and prior knowledge to 
build a series of cohesive images that represent the text that’s read aloud (Hogan et al., 2014).  
 Skinner (1957) explained a similar concept in behavior analysis, conditioned seeing. 
Skinner (1957) recognized that conditioned seeing is a behavior that occurs beneath the skin in 
the absence of an actual stimulus that has been paired previously with another stimulus that 
evoked the behavior. Both concepts explain how behaviors beneath the skin may function to 
demonstrate comprehension overtly.     
 Textual responding is involved in self-listening. Sidman (1986) as cited in Lyons (2014) 
identified six components for effective reading following his experiments. These components 
include: “1) presence vs. absence of visual discrimination, 2) initial form vs. visual 
discrimination, 3) addition discrimination, 4) generalized identity matching, 5) auditory visual 
match-to-sample, and 6) auditory visual matching with corresponding printed words” (p. 26). 
Auditory visual matching with corresponding printed words involves vocal textual responding, 
and the correspondence between listening and doing, which is the focus of the current study.  
  Textual responding can be matched with components of reading comprehension, which 
encompasses a wide range of skills, such as decoding accurately and fluently, using syntax and 
background knowledge, and making inferences (McGuinness, 2004). There is an identified 
relation between listening and reading comprehension (Craddock & Halpern, 1988) similar to the 






 Research has shown that individuals who have poor comprehension skills are less likely 
to make accurate inferences as skilled readers and listeners (Bowyer-Crane & Snowling, 2005; 
Cain & Oakhill, 1999; Cain, Oakhill, Barnes, & Bryant, 2001). One of the early predictors of 
reading comprehension in children who have average IQ, regardless of diagnosis, is fluency 
(Cain & Oakhill, 1999). Children who have lower IQ than their average peers will most likely 
learn at a slower rate, hence, their rate of acquisition will be much higher (Grimm et al., 2018).  
 While fluency is an important indicator of comprehension (McGuinness, 2004), it is 
important to note that it was not one of the behaviors discussed in explaining self-listening 
herein. Skinner (1957) discussed textual responding, listening to one’s voice, and reacting to the 
auditory and printed stimuli, but not fluency. Reading fluency is a determining factor of 
comprehension and if children do not read fluently, they will most likely have reading 
difficulties (McGuinness, 2004). For this reason, it was important to ensure that the children who 
participated in the current study read at least at 80 words per minute prior to beginning the study. 
This way, a minimum level of proficiency in reading was demonstrated across all participants.   
Skinner’s Verbal Behavior Theory   
 Listener and reader behavior are both involved in self-listening. Both behaviors are 
established through direct consequences of the individuals’ behaviors with either reinforcement 
or punishment (Skinner, 1953). In the systematic approach of reinforcing desirable behaviors and 
withholding reinforcement from undesirable behaviors, consequences shape behaviors and 
stimulus control is established in that a specific discriminative stimulus evokes a specific 
behavior (Skinner, 1953).  
 A speaker could walk into a room and say, “I am hungry.” Listeners in the room may 






generalized reinforcement by saying, “Oh, okay,” or nod, but also provide specific reinforcement 
and present food to the speaker. The development of such repertoire for the speaker strengthens 
the speaker’s behavior. In some instances, the speaker may say things for the sake of “letting the 
listener know about something” (Skinner, 1957, p. 152) without needing the listener to take 
specific actions, but merely provide generalized reinforcement. According to Skinner (1957), 
generalized reinforcement brings the speaker’s behavior under the control of environmental 
conditions and allows the listener to respond to that behavior and maybe take action.  
 The reader usually starts with the behavior of textual responding, in which the controlling 
variables are visual stimuli (Skinner, 1957). Vocal behavior that is controlled by written or 
printed stimuli is referred to as textual behavior according to Skinner (1957). Textual behavior is 
one component of what we call “reading.” Textual behavior is first reinforced for purely 
educational purposes (Skinner, 1957). If a child decodes c-a-t in the presence of the word cat, the 
child is reinforced. If a child decodes d-o-g in the presence of the word dog, the child is also 
reinforced. After pairing a child’s textual behavior with reinforcement several times, textual 
behavior starts to acquire reinforcing properties.  
 Children begin to textually respond to letters, signs around them, books, and magazines 
(Skinner, 1957). According to Skinner (1957), “A primitive but clear-cut demonstration of the 
modus operandi of automatic reinforcement is provided by the beginning reader who must hear 
himself pronounce a word – perhaps several times – before reacting to it with behavior which he 
has already acquired as a listener” (p. 66). That means even if the listener behavior is mastered, it 
may not be emitted immediately upon reading a sign that says, “sit down after you unpack” 
because textual behavior did not join with listener behavior. Textual behavior becomes 






Then, it may make the child or the individual “react to his own textual behavior as a listener” 
(Skinner, 1957, p. 169).  
 The surrounding stimulus conditions in any environment affect the behavior of the reader 
just like they affect the behavior of the listener. Skinner described reading as an extension of 
listening, in that readers respond to stimuli just like listeners do; they are both auditory and 
visual stimuli that the individual reacts to (Greer & Ross, 2008; Greer, 2002; Skinner, 1957). The 
behaviors of the listener come under stimulus control and maintain the behaviors of the speaker 
and that is similar to how the behaviors of the reader modify the behaviors of the writer (Skinner, 
1957).  
 Given that self-listening is observed as a component of existing behavioral 
developmental cusps, such as say-do correspondence, bidirectional naming, self-talk, and read-
do correspondence, it is acquired incidentally in many instances (Greer & Ross, 2008; Greer et 
al., 2017; Longano & Greer, 2010) as it was not necessary to directly teach it. However, with 
certain individuals who did not acquire all or some of the necessary cusps, it was necessary to 
analyze the components of these cusps and find the missing gap. For some individuals, it was 
self-listening that was the missing cusp as they were not listening to their own voices when 
reading aloud and/or speaking, hence, they did not follow the printed and auditory stimuli.   
  Direct teaching of self-listening promotes independence in learning and daily functions as 
the individual begins to come under stimulus control. When individuals have verbal governance 
over their nonverbal behavior, individuals can speak and write to affect their listener and reader 
behavior. There is a correspondence between the two modalities within the same skin that could 
contribute to the individual becoming truly verbal. If additional cusps are missing, then the 






 The lack of self-listening could be traced to various reasons. It could be that the 
individual does not have advanced listener literacy. Therefore, the individual cannot discriminate 
between auditory and visual stimuli. It could be that the individual does not have a vocal verbal 
repertoire, in which he mands and tacts for things in his environment. It could be that the 
individual cannot textually respond. It could be that the individual cannot produce printed words 
to communicate in writing. It could also be that the individual can emit those behaviors, 
however, the behaviors do not join within the same skin, for instance, the individual could read, 
however, cannot follow through what he just read, or the individual could speak, however cannot 
follow through the spoken words.  
 The Verbal Behavior Development Theory (VBDT) addressed the development of 
listener, speaker, reader, and writer behaviors, and how the joining of these behaviors within the 
same skin presents a truly verbal individual (Greer & Keohane, 2005; Greer & Speckman, 2009). 
Self-listening has not been specified as a behavioral developmental cusp in VBDT. However, the 
research conducted herein could formulate the basis of a new developmental cusp that is 
acquired incidentally with some individuals, but those who do not acquire it incidentally, may 
need direct and systematic instruction to eatablish it.  
Verbal Behavior Development Theory (VBDT)   
 VBDT is a result of an inductive science that initially drove the research and led to the 
development of the theory afterwards (Greer & Keohane, 2005; Greer & Speckman, 2009). This 
theory incorporated derived relational responding (Hayes & Hayes, 1989), the Naming theory 
(Horne & Lowe, 1996), Stimulus Equivalence (Sidman, 1994), and verbal developmental 
research. VBDT researchers identified cusps that make up a developmental trajectory, which 






contingencies that will have an impact on their learning (Rosales-Ruiz & Baer, 1996, 1997). It is 
considered a developmental cusp when the acquisition of the repertoire results in expanding the 
individual’s contact with the environment.  
 Within each level of verbal behavior, there are many behavioral cusps that signify an 
individual’s learning process (Greer & Keohane, 2005; Greer et al., 2017). There is another type 
of cusp that is defined as behavior that allows individuals to learn in new ways that they could 
not learn before and the researchers have identified three of these developmental cusps as a result 
of their work: 1) Generalized Imitation, 2) Bidirectional Naming (BiN), and 3) Observational 
Learning (Greer & Keohane, 2005; Greer & Ross, 2008; Greer & Speckman, 2009; Greer et al., 
2017).   
 Listener cusps include auditory matching and listener literacy (Du, Speckman, Medina, & 
Cole-Hatchard, 2017; Greer, Chavez-Brown, Nirgudkar, Stolfi, & Rivera-Valdes, 2005a). 
Speaker cusps include parroting, echoic-to-mand/tact, independent mands/tacts, intraverbal, 
transformation of establishing operations across mands and tacts, autoclitics, and textual 
responses (Greer, 1993; Miguel, Carr, & Michael, 2001; Ross, Nuzzolo, Stolfi, & Natarelli, 
2006; Williams & Greer, 1993).  
 Reader and writer cusps are categorized under joining of listener and speaker cusps, 
according to Greer et al. (2017). These cusps include self-talk (i.e., self-talk conversational units 
in fantasy play), conversational units between individuals, say-do correspondence, audience 
control, BiN, textually responding at 80 w/m, responding as a listener to one’s own textual 
responses, print transcription, read-do correspondence, textual responding joins BiN, textual 
responses function as auditory conditioned reinforcers, transformation of stimulus function 






affects emotions, writer self-editing, textual responding for complex operations, and writing 
governs complex operations of others (Lodhi & Greer, 1989; Longano & Greer, 2014; 
Schmelzkopf, Greer, Singer-Dudek, & Du, 2017; Tsai & Greer, 2006).  
 When developmental cusps are acquired, individuals learn new things through contacting 
new stimuli and new contingencies in the environment, acquire new conditioned reinforcers, 
learn faster, and in some cases learn in ways they could not before (Greer, Dudek, & Gautreaux, 
2006; Greer & Keohane, 2005; Greer & Longano, 2010; Greer et al., 2017; Greer & Ross, 2008; 
Greer & Speckman, 2009). The developmental trajectory of the acquired cusps eventually leads 
the individual to become truly verbal (Greer & Speckman, 2009). Greer et al. (2017) concluded 
that in order to be considered truly verbal, the listener and the speaker repertoires must be joined 
within the same skin.  
 As individuals acquire verbal developmental cusps, either incidentally or through 
systematic instruction, they begin to listen to sounds in their environment, observe their 
surroundings, look at faces, listen to people’s voices, start to discriminate, follow directions, 
imitate, specify their needs and desires, label items in their environment to receive social 
reinforcement, and print stimuli become a conditioned reinforcer. They start to acquire listener, 
speaker, reader, and writer behaviors, and with the acquisition of cusps, such as self-talk, BiN, 
and say-do correspondence, their development advances to join within the same skin (Greer & 
Keohane, 2005).  
 The development of the listener. Greer and Ross (2008) highlighted that the listener is a 
key component in the development of verbal functions. Individuals who do not function as 
listeners, meaning they do not follow speaker’s behaviors or do not mediate reinforcement upon 






& Ross, 2008). Even though Skinner’s theory of verbal behavior focused mostly on the speaker’s 
behavior and indirectly on the listener’s behavior, all verbal capabilities are based on the 
assumption that the individual is functioning at a listener level of verbal behavior (Greer & Ross, 
2008).  
 Choi, Greer, and Keohane (2015) defined listener behavior as the correspondence 
between hearing and doing, also labeled as listener literacy. An individual who has basic listener 
repertoires, in which consonant-vowel combinations control listener behavior, has basic listener 
literacy (Choi et al., 2015; Greer & Ross, 2008). While this cusp generally evolves naturally, 
children who have developmental disabilities may or may not respond to a speaker’s vocal 
direction (Choi et al., 2015; Greer & Ross, 2008). Some children may respond to visual cues and 
positional cues instead of the auditory properties of speech. The lack of listener capabilities in an 
individual’s repertoire will result in the individual not responding or performing a listener task in 
the absence of visual and positional cues (Greer & Ross, 2008). In this case, instruction that 
explicitly targets developing listener responses should be the goal of listener instruction (Choi et 
al., 2015).  
 The acquisition of listener behavior forms the foundation for later advanced listener and 
speaker cusps; it also impacts the rate of acquisition of instructional objectives (Choi et al., 
2015). Furthermore, the acquisition of listener responses is critical for the acquisition of 
behaviors, such as conversational units, BiN or incidental learning, self-talk, say-do 
correspondence, responding as a listener to what one has read (reading comprehension), and 
problem solving. In many cases, when children face difficulties in attaining more advanced 







 With advanced listener literacy, the individual has to listen to auditory stimuli, 
discriminate between visual and auditory stimuli, and perform the accurate behavior (Choi et al., 
2015; Greer & Ross, 2008). For example, an individual is presented with an auditory stimulus, 
“clap your hands” while simultaneously is presented with a visual stimulus, standing up, and the 
individual has to discriminate between the auditory stimulus and the visual stimulus, and only 
follow the auditory stimulus (Choi et al., 2015). It is such complex visual and auditory 
combinations that allow individuals with developmental disabilities to become fluent listeners 
and equip them with the necessary prerequisites to acquire advanced developmental cusps.  
 Du et al. (2017) and Choi et al. (2015) utilized the auditory matching protocol presented 
on Sounds The Same® iPad app to increase the participants’ accuracy in echoing 100 English 
words and further develop their listener responses where the participants were required to follow 
auditory stimuli when visual distractors were also presented simultaneously. The intervention 
consisted of 22 phases of basic and advanced matching phases where the participants were 
presented with different sounds along with the target sounds in each round. The complexity of 
the sounds increased as the participants progressed to advanced phases. The results showed that 
all the participants’ accuracy increased in their echoics to the 100 English words, as well as in 
following listener directions when presented with visual distractors.   
 Listener emersion is another protocol that establishes coming under auditory control of 
vowel-consonant combinations, known as listener literacy (Goswami, 2014; Greer et al., 2005a). 
Greer et al. (2005a) targeted the number of learn units as a dependent variable, which is the 
number of correct and incorrect responses the participants emit upon receiving a direction from 
the experimenter. The learn unit is also the unit of measurement of instructional tasks, presented 






Analysis to Schooling Model (CABAS®) to meet instructional objectives. In the intervention, 
they presented several sets to the participants where they had to respond to mastery of listener 
responses. The sets included directives, such as clap your hands, stand up, pick up the pencil, 
stomp your feet, and nonsense directions, such as go to the moon or touch the sun. The 
experimenters included four sets that included a different set of responses. Following mastery of 
responding to the directives within each set, the participants were required to emit the listener 
responses to a predetermined rate. After the completion of the intervention, the participants’ rate 
of acquiring instructional objectives decreased dramatically telling us that the participants may 
have had deficits in their listener responses.   
 Functioning at a listener level of verbal behavior was critical in the current study, given 
that the individuals who participated had to listen to directives and follow them. Not only that, 
the participants had to be fluent listeners because they were also required to read and follow 
directions. If the participants were not fluent listeners, then it would have hindered their reading 
skills. Furthermore, the primary objective of the study was to establish self-listening where 
individuals demonstrate the correspondence between listening to one’s own voice and doing after 
speaking and reading aloud. If listener behavior was absent or weak, it would have been 
mandatory to establish it at fluent levels before including any participants in the study. 
 The development of the reader. The process of oral reading involves the individual 
matching vocal sounds to print stimuli, which encompasses seeing print in the form of pictures or 
words, saying print, and listening to one’s own words (Sidman, 1986 as cited in Greer & Ross, 
2008). Reading entails several behaviors that require the individual to perform behaviors that 
demonstrate a listener, a speaker, and a speaker-as-own-listener (Greer & Ross, 2008). When 






 According to Skinner (1957), there are two major purposes of reading and writing, 
technical and aesthetic. Technical reading/writing refers to the individual reading to produce a 
precise product (e.g., following the steps of a cooking recipe, following the steps of a procedure). 
Aesthetic reading/writing refers to reading to affect the emotional state of an individual rather 
than a tangible end result (e.g., a sad poem, a scary novel, or a funny joke). The focus of the 
current study was technical reading where the individual had to follow a set of specific directions 
to produce a drawing and a construction.  
 Similar to how auditory stimuli exert stimulus control over the listener’s behavior; print 
stimuli exert control over the reader’s behavior (Greer, 2002; Greer & Ross, 2008). However, 
with reading, there is a joint stimulus control between print stimuli and speaker and listener 
responses in that the individual has to “say and hear within their own skin” (Greer & Ross, 2008, 
p. 219). It is essential that the individuals have listener behavior in repertoire before they are 
taught to read, otherwise the lack of it will result in much longer time to attain the target cusps 
and instructional objectives, that is if they attain them at all (Greer et al., 2005a).  
 If individuals are reading without achieving the correspondence between what they are 
reading and doing, listener behavior should be evaluated first and foremost. McGuiness (2004) 
argued that lack of proficiency in listening comprehension contributes greatly to reading 
difficulties. This suggests that if there are problems with reading comprehension, it is important 
to evaluate listener behavior that individuals need to have mastered before reaching the stage of 
comprehending written stimuli.  
 While the relationship between listening and reading comprehension is in need of further 
research, it is noted in cognitive research that listening comprehension contributes to the 






of research in this area in the behavior analysis field, which is the purpose of the current study. 
However, there is research that highlights how reading behavior can be taught to children with 
and without developmental disabilities, especially within the VBDT.  
 Pereira-Delgado, Greer, Speckman, and Goswami (2009) conducted a stimulus-stimulus 
pairing procedure to condition 2D print stimuli to evaluate the effects of conditioning on match-
to-sample responses. The dependent variables were the number of seconds the participants 
looked at novel print stimuli and the ratio of learn units-to-criterion for the acquisition of 2D 
match-to-sample programs. After the completion of the stimulus-stimulus pairing procedure, the 
participants demonstrated that they looked at print stimuli more often, which indicated that 2D 
print stimuli have been conditioned as a reinforcer. In addition, the participants’ rate of learn 
units-to-criterion on match-to-sample programs had decreased significantly.  
 While Pereira-Delgado et al. (2009) did not target teaching textual responding behavior 
or reading behavior directly, their study targets an important prerequisite cusp to teaching the 
behavior of textual responding, which is having 2D print stimuli as a conditioned reinforcer. This 
cusp sets the stage for the individual to look at novel print stimuli, including books, which 
increases the individual’s awareness of print stimuli. It also conditions letters, words, and 
pictures as a reinforcer for the individual, which are all necessary components of the reading 
process.  
 Tsai and Greer (2006) utilized a similar stimulus conditioning procedure to condition 
books as a reinforcer and observe its effect on learn units-to-criterion for textual responses. The 
experimenters also targeted discrimination between books and toys in free time. Four individuals 
participated in this study. After the completion of the intervention, the participants’ learn units-






books over toys during free time as a result of conditioning books as a reinforcer. There are other 
studies that were conducted to condition looking at 2D print stimuli and books as reinforcers 
using different interventions, as well as target textual responding behavior as the dependent 
variable (Buttigieg, 2015; Cumiskey-Moore, 2017; Dudek, Oblak, & Greer, 2011; Hill-Powell, 
2015; Nuzzolo-Gomez, Leonard, Rivera, & Greer, 2002; Tsai & Greer, 2006).  
 Greer and Ross (2008) described The Need to Read Protocol, in which they explained 
two different versions of the protocol. The first version is called The Need to Read Tactic 1 and 
the second version is called The Need to Read Tactic 2. The purpose of the protocol is to 
manipulate motivating operations and condition reading as a reinforcer as a result of accessing 
desirable items after reading.  In The Need to Read Tactic 1, the student is presented with three 
containers. The experimenter hides a preferred item in one and non-preferred items in the other 
two. On a flashcard, the experimenter writes the corresponding word for each item in the 
containers. For example, if the preferred item was “cookie,” then the experimenter would write 
the word “cookie” on one of the flashcards and give the direction, “find the word cookie.” Upon 
giving the direction, the students are required to find the target word and upon reading it, they 
receive the reinforcer in the container, the cookie.  
 The Need to Read Tactic 2 involves the experimenter hiding preferred objects in the 
classroom and giving the student simple written directions that they should follow to find the 
hidden objects (e.g., a treasure hunt). Upon following the simple directions, the students contact 
the reinforcement contingencies after every step that they read accurately and follow (Greer & 
Ross, 2008). The Need to Read Tactic 2 is also referred to as the reader immersion protocol.  
 In an experiment close to the experiments reported herein, Mackey (2017) utilized a 






reading comprehension responses to print stimuli for participants who demonstrated early reader 
repertoires and BiN. They were missing read-do correspondence, which the experimenter 
established in Experiment I through 10-step read-build and read-draw tasks. The dependent 
variables were responses to textual algorithms to follow through the 10 steps in each task. The 
independent variable was a reader immersion protocol which utilized “The Need to Read Tactic 
2,” in which the participants were required to read each step of a treasure hunt accurately in order 
to access reinforcement, move to the following step, and eventually after completing each step of 
the treasure hunt accurately, accessed the treasure or the preferred item.    
 Following the completion of the intervention, the participants’ correct responses to novel 
reading comprehension responses increased. In Experiment II, the experimenter used the same 
probes from Experiment I in addition to two 20-step read-draw and read-build tasks. The 
experimenter utilized the same intervention. The results of Experiment II showed that untaught 
reading comprehension responses emerged as a function of the reader immersion protocol.  
The Need to Read Tactic 2 (Greer & Ross, 2008) and the reader immersion protocol 
Mackey (2017) utilized set the stage for the current study. The dependent variables herein are 
similar to Mackey (2017). In addition, the intervention utilized included components of the 
reader immersion protocol. The development of the behaviors that make up a listener and a 
reader does not automatically lead to the development of a speaker-as-own-listener, nor does it to 
automatically lead to the acquisition of self-listening. From this perspective, understanding the 
developmental cusps that make up a speaker-as-own-listener is essential to understanding self-
listening and the components that contribute to its development.   
  Speaker-as-own-listener (SOL). Skinner (1957) stated, “Once a speaker also becomes a 






functions as a speaker-as-own-listener when they demonstrate verbal governance of their own 
behavior (Greer & Keohane, 2005; Greer & Ross, 2008, Speckman & Greer, 2009). Speaker-as-
own-listener (SOL) behavior is present when there is a correspondence between the individual’s 
verbal behavior and non-vocal behavior (Greer & Keohane, 2005; Greer & Ross, 2008, 
Speckman & Greer, 2009). The individual’s ability to mediate reinforcement for their own 
behavior and the behavior of others and reciprocate the mediation is the core of being truly 
verbal (Skinner, 1957).  
 The development of SOL is observed in children’s behaviors across different settings 
(Skinner, 1957). Children show that they are reacting to their speaker behavior as listeners when 
they pretend to be doctors, police officers, or teachers, when they have conversations with one 
another or themselves, or when they pretend to have conversations with dolls (Skinner, 1957). 
When individuals are missing self-talk, say-do correspondence, and bidirectional naming, they 
will most likely struggle to join speaker and listener behavior within the same skin (Skinner, 
1957). The absence of SOL behavior is obvious just as its presence is. A child who is lacking in 
speaker and listener repertoires will need intensive direct instruction to overcome the difficulties 
and the missing cusps in their repertoire (Greer, 2002; Greer & Speckman, 2009).   
 The joining of listener and speaker behavior within the same skin set the stage for 
advanced listener and speaker behavior (Greer et al., 2017). Self-talk and say-do correspondence 
are important to increase self-awareness, thinking, problem solving, and perspective taking 
(Greer & Ross, 2008; Hayes, et al., 2001; Skinner, 1957; Skinner 1974). Greer and Ross (2008) 
argued that say-do correspondence was a prerequisite for self-management behavior, and later 
audience control.   






with the acquisition of Bidirectional Naming (BiN). BiN is critical to learning the names of 
things in one’s environment incidentally. Typically developing children usually reach this 
milestone through exposure to multiple different exemplars and experiences in their everyday 
life (Greer & Ross, 2008). However, children who do not have the prerequisites do not acquire 
BiN, nor do they acquire SOL behavior.  
 The research on inducing SOL behavior covers the three developmental cusps within 
VBDT that play a role in joining listener and speaker repertoires within the same skin: self-talk, 
BiN, and say-do correspondence (Greer & Speckman, 2009). While there is much research that 
covers BiN as the following section will show, not as much research has been conducted to 
investigate self-talk and say-do correspondence. There have been a number of unpublished 
dissertations from the Applied Behavior Analysis doctoral program at Teachers College, 
Columbia University that covered the topic of speaker-as-own-listener behavior (Choi, 2012; 
Farrell, 2017; Hill-Powell, 2015; Mackey, 2017; Reilly-Lawson, 2008; Tullo-Woolslayer, 2013). 
Researchers outside of the VBDT field have also investigated SOL behavior (Asher, 1976; 
Catania, 2007; Moore, 2008; Palmer, 1998).  
 Self-Talk during imaginative play. Lodhi and Greer (1989) evaluated self-talk 
conversational units in children who were typically developing as they played with 
anthropomorphic toys, such as dolls. The experimenters found that the children were 
significantly more verbal in anthropomorphic conditions than non-anthropomorphic conditions. 
Greer and Ross (2008) defined self-talk behavior as the individual emitting both the role of the 
listener and the speaker within the same skin, and they identified this cusp as key to language 
acquisition and development. Self-talk is not considered a true social exchange because the 






2005). Greer and Ross (2008) suggested inducing self-talk if it is missing through modeling self-
talk conversational units with toys, such as dolls and puppets.  
 Farrell (2017) conducted two experiments to investigate the relations between speaker-as-
own-listener cusps and responding to bidirectional or reverse intraverbals. Speaker-as-own-
listener cusps include, BiN, say-do correspondence, and conversational units. Reverse 
intraverbals refer to “nonhierarchal structures, verbal conditional discriminations, more complex 
hierarchal intraverbal relations such as categories, and even combinations” (Farrell, 2017, p. 38).  
In a pilot study, she targeted say-do correspondence for two participants diagnosed with ASD 
through a Self-Talk Immersion Intervention. In the intervention, the participants were presented 
with five different fantasy play scenes, in which they had to imitate/echo self-talk/say-do 
sequelics. Both participants acquired say-do correspondence following the completion of the 
intervention and, coincidentally, correct responses to bidirectional or reverse intraverbals 
emerged. In Experiment I, the experimenter continued to examine the relations between speaker-
as-own-listener behaviors and intraverbal responding using a statistical analysis of 35 Early 
Intervention (EI) and preschool students recruited from CABAS® model schools who functioned 
at listener and speaker levels of verbal behavior.  
 The results showed that say-do correspondence and conversational units were highly 
correlated to correct responses to reverse intraverbals. In Experiment II, the experimenter 
conducted a functional analysis with four participants from an early intervention classroom due 
to their similar levels of verbal behavior, deficient SOL repertoire, and because they could not 
respond to reverse intraverbals. The results of Experiment II showed a functional relation 
between the establishment of say-do correspondence, conversational units, and correct responses 






 Yoon (2019) conducted a descriptive study consisting of 30 preschool students with and 
without disabilities. She examined the relations between speaker-as-own-listener cusps, 
bidirectional self-talk conversational units, and BiN. The experimenter recorded 10-min videos 
of social play. She recorded each instance of verbal behavior as vocal initiation (VI), a non-vocal 
initiation (NI), a vocal response (VR), and a non-vocal response (NR). Further analyses were 
conducted on the participants’ responses to identify verbal behavior between people and self-
talk, in which the participant’s role as speaker and listener rotated to measure the social 
reinforcement function. A parametric and non-parametric analysis was utilized to analyze the 
data and identify the relations between the target operants. The data suggested that there might 
be an underlying social reinforcement component amongst the three relations.  
 Bidirectional Naming (BiN). Horne and Lowe (1996) described Naming as a higher 
order developmental stage in which learning occurs as a speaker and as a listener within the same 
skin without direct instruction. Naming has been described as learning the name of an object in 
one topography (listener) and then emitting the same name in a different topography (speaker) 
without explicit instruction (Horne & Lowe, 1996). Further research has identified BiN as 
incidental learning (Greer & Keohane, 2005; Greer & Ross, 2008; Greer & Speckman, 2009). 
Verbal behavior development theorists have also defined BiN as a cusp (Rosales-Ruiz & Bear, 
1994) and a cusp that allows the individual to learn in ways he/she could not before (Greer & 
Speckman, 2009).  
 Horne and Lowe’s (1996) Naming Theory is an extension of Skinner’s (1957) theory of 
verbal behavior, which defined Naming as a basic unit of verbal behavior that generally emerges 
in typically developing children between two and three years old (Gilic & Greer, 2011). It is 






and the speaker emerge. The development of this distinction means that when children have BiN 
in repertoire, they may access new contingencies in their environment and learn in new ways 
they previously could not (Longano & Greer, 2014).  
 Cahill and Greer (2014), Greer and Du (2015), and Greer and Longano (2010) also 
proposed that the acquisition of BiN is likely responsible for the language explosion Hart and 
Risley (1995) identified. There are multiple sources identified as the source of reinforcement for 
BiN (Greer & Longano, 2010). Some researchers agreed that the source of reinforcement for BiN 
is the echoic (Greer & Longano, 2010; Horne & Lowe, 1996), but also, the context in which the 
pairing took place becomes a conditioned reinforcer (Greer & Longano, 2010). Another 
perspective that explains the source of reinforcement for BiN is Relational Frame Theory (RFT), 
where untaught relations are the product of teaching two specific relations (Barnes-Holmes, 
Barnes-Holmes, & Cullinan, 2001; Hayes et al., 2001).  
 In addition, Skinner (1957) explained conditioned seeing, which is another theory to 
explain the source of reinforcement for BiN. The study reported herein does not target BiN as a 
developmental cusp; however, there are numerous research studies on BiN that covers the topic 
(Cahill & Greer, 2014; Fiorile & Greer, 2007; Gilic & Greer, 2011; Greer, Corwin, & Butttigieg, 
2011; Greer & Du, 2015; Greer & Longano, 2010).   
 Say-Do Correspondence. The definition of say-do correspondence according to Greer 
and Ross (2008) is the association between what individuals vocalize they are going to do and 
the behaviors they emit. There are many examples in our everyday life that portray say-do 
correspondence, such as a child saying, “I’ll go play on the swing” and going to play on the 
swing, or a child saying, “I am going to jump” and then jumping.  






behavior. However, researchers who used empirical data to investigate behavioral cusps 
investigated say-do correspondence and how to establish it for children who are missing it (Greer 
& Keohane, 2005; Greer & Ross, 2008; Greer et al., 2017). Some interventions that have been 
used in the past to induce say-do correspondence included: corrective feedback and errorless 
learning (Luciano, Barnes-Holmes & Barnes-Holmes, 2002), modeling (Rogers-Warren & Baer, 
1976), teaching through the use of prompts in different settings (Luciano et al., 2001), and 
auditory play-back (Greer & Ross, 2008).   
 Greer and Keohane (2005) stated, “the broad verbal developmental fractures include: 
listener, speaker, speaker-listener, speaker-as-own listener (self-talk, conversational units and 
naming), reader, writer, writer as own reader exchanges, and advanced verbal mediation” (p 10). 
Later, Greer et al. (2017) categorized the levels of verbal behavior as pre-verbal, listener, 
speaker, and joining of listener and speaker, in which reader and writer cusps are included. Each 
level of verbal behavior increases the individual’s level of independence and efficiency in 
performing everyday life activities, such as reading, writing, interacting with other members of 
the verbal community, and acquiring new operants every day (Greer & Keohane, 2005; Greer & 
Speckman, 2009).  
 The induction of say-do correspondence in children with ASD will contribute to the 
individuals responding as listeners to their own speaker behavior, especially if they have BiN 
and self-talk in repertoire. However, if the two other cusps remain absent, then the individual 
will need to go through further development to become truly verbal.  
Correspondence Training  
 There are many early research studies that focused on establishing correspondence 






al., 1984) with nursery school children, children who are diagnosed with developmental 
disabilities, university students, and adolescents. Typically, three conditions were implemented, 
baseline, reinforcement of saying, and reinforcement of correspondence. In baseline conditions, 
the individuals’ behaviors were recorded. In reinforcement of saying conditions, the individuals’ 
behaviors of saying what they did in the previous condition were reinforced with toys, snacks, 
tokens, or praise. In the correspondence training conditions, reinforcement was contingent only 
upon saying and doing. All studies reported increased degrees of accuracy in correspondence 
between saying and doing as a function of correspondence training.  
 Baer, Blount, Detrich, and Stokes (1987) explained that direct training of correspondence 
is critical because it could generalize to untrained verbal and nonverbal relations. Baer et al. 
(1987) explained that directly reinforcing correct verbalizations, but delaying reinforcement until 
the correspondence between a verbal and a nonverbal relation occurred increased the likelihood 
that correspondence will be maintained. Through continuous reinforcement of accurate 
correspondences between verbal and nonverbal relations, individuals acquired an increased 
accuracy in their correspondences between verbal and nonverbal relations (Baer et al., 1987; 
Guevremont, Osnes, & Stokes, 1986).  
 The significance of establishing correspondence between verbal and nonverbal relations 
contributes to independent learning, self-regulation, and problem solving (Deacon & Konarski 
Jr., 1987). As a result, self-listening or the correspondence between listening to one’s own voice 
and doing, is a critical behavior that should be taught if it is missing.  
The Current Study: Self-Listening  
 I looked at self-listening in two different forms where the participants had to (1) read 






complete the same set of tasks, drawing and building. The first topography was RAD, while the 
second topography was LOVD. Each instance of an accurate correspondence between reading or 
listening to one’s own voice and doing was reinforced directly. Then, a delayed reinforcement 
was presented after completing multiple accurate correspondences in the form of treasure hunt 
steps. The reinforcement was presented in a larger quantity that was excluded until the successful 
completion of the treasure hunt.  
 The initial reasoning behind the inclusion of the LOVD stemmed from my observation of 
children diagnosed with ASD, who were reading aloud accurately, but contrarily, not completing 
the tasks accurately. My analyses further raised inquiries of whether they were listening to their 
own speaker behavior when reading, as it was evident that there was a gap between the two 
behaviors of reading aloud and completing the tasks. After looking back at the established 
theories on listener and reader behaviors (Skinner, 1957; Greer & Ross, 2008; Greer & 
Speckman, 2009), separating listening to one’s own voice through a recording and reading aloud 
as two dependent variables was essential to draw accurate conclusions from the current study.  
 Individuals have to listen to their own voice as part of the reading process. If they are not 
listening to their own voice, then reading may not be functional and the individual will most 
likely not read and do. From these analyses, listening to one’s own voice was isolated as a 
dependent variable. The rationale was to observe whether listener behavior would be emitted 
with better accuracy, or listener and reader behavior would be similar, or there would be some 
variability between the two that could indicate that the individual could listen and read 
separately, but is missing the correspondence between the act of listening to one’s own voice and 






 The significance of self-listening lies in the difficulties the individuals will overcome as a 
result of the acquisition of this behavior. Individuals will have self-listening, which impacts 
individuals’ daily life drastically. For example, children in the classroom will read-aloud 
independent worksheets and complete the required activities, children will read aloud signs 
around the school and follow them, and children will listen to what they say and do the things 
they just said. It promotes independence in their learning and daily life functions, as they will not 
need assistance and consistent prompting in completing these tasks. It also promotes self-
regulation and problem solving. For instance, a child may be upset about losing a game, but then 
says aloud that he should take deep breaths or count from 1-10 and follows through, and 
eventually calms down.  
 In addition, there are potential educational implications that have not yet been 
investigated that could follow after the acquisition of this behavior. When individuals are self-
listening, they demonstrate correspondence between listening and doing, whether it was listening 
in isolation or when reading aloud, and that is part of many more advanced behavioral cusps, 
such as self-talk, read-do correspondence, BiN, and say-do correspondence. It is possible that the 
acquisition of self-listening will promote the acquisition of these advanced cusps or contribute to 
their acquisition. It is grounds for future research that should investigate this behavior and the 
educational implications it could have on students’ learning.   
 Given that it is a very specific population that we worked with in this study, it is possible 
that other children with similar sets of cusps and profiles are not learning as fast as they could 
because they lack self-listening. It could potentially be a bridge from functioning at a listener and 
reader level of verbal behavior separately to getting the individual to become a speaker as own 






research should investigate that. The focus of the experiments herein aimed to fill a gap in the 
behavioral research in regards to the operational definition of self-listening, how to measure it, 
establish it, and the stimulus control of self-listening as there is no research that covers this topic.  
Research Questions for Experiment I  
 The purpose of the current study was to answer the following research questions: Is there 
a difference in responding when the individual is reading aloud versus listening to one’s own 
voice through a recording? Can self-listening (i.e., the correspondence between listening to one’s 





















Chapter II: Experiment I 
Method 
Participants  
 Two male and one female elementary-aged students diagnosed with ASD participated in 
this study. Participants A and B attended a 3rd to 5th grade self-contained classroom and 
Participant C attended a Kindergarten to 2nd grade self-contained classroom at a public school. 
The classroom teaching methodologies were based on The Comprehensive Application of 
Behavior Analysis to Schooling Model (CABAS®). All three participants had developmental 
cusps that allowed them to perform at a reader/writer level of verbal behavior where they had the 
following cusps in repertoire: Bidirectional Naming (BiN) or the listener component of Naming, 
in which an individual can respond as listener to stimuli within his/her environment 
(Unidirectional Naming “UniN”), conditioned reinforcement for books, listener literacy, joint 
stimulus control across saying and writing, print dictation, print transcription, reading 80 words 
per minute, and textually responding to print stimuli.  The participants did not emit 
conversational units with peers consistently. The cusps were determined to be prerequisites for 
the participants’ eligibility for the study because the participants were required to read, listen to 
directions in their own voices, and write in the study. As shown in Table 1, a detailed description 
of the participants’ present cusps is presented and Table 2 shows the definitions of the different 
cusps as described in (Greer et al., 2017). 
Selection Procedure  
 The experimenters recruited the participants through a selection procedure in which all 
recruited participants (nine participants) had to complete several probes: (1) advanced listener 






animals the recruited participants had in their repertoire, (4) Developmental Reading Assessment 
(DRA®), and (5) complete pre-intervention probes. After the completion of the listed probes, the 
participants who responded to a predetermined criterion that was set for each probe participated 
in the current experiment.  
 Advanced Listener Literacy Probe. During the advanced listener literacy probe, the 
experimenters conducted the probes from Choi (2012) and Choi et al. (2015), in which the 
experimenters presented a vocal direction with a visual distracter simultaneously. For example, 
the experimenter said, “clap your hands” while the experimenter stood up (visual distracter). 
Advanced listener literacy probe consisted of 20 vocal directions that were presented 
simultaneously with a visual distracter. Pre-determined criterion for advanced listener literacy 
was set at 90% accuracy across one session (Choi, 2012; Choi et al., 2015). Refer to Table 3 for 
a list of all 20 vocal directions and visual distracters that were presented during the advanced 
listener literacy probe.  
 Prescreening Assessment. The prescreening assessment included a checklist in which 
the participants had to read simple directions, perform the action, and check a box after 
completing the action independently. The checklist included 10 directions that the participants 
had to complete as shown in Figure 1. The criterion for the prescreening assessment was set at 
100% accuracy across one session. The rationale behind setting the criterion this way was 
because the participants were required to read and follow more advanced directions throughout 
the study. It was critical that the participants were able to follow written simple directions prior 
to the onset of the study.   
 Test of the Directions, Colors, Shapes, and Animals. The experimenters created a 






shape, direction of an item on a single slide, and/or different animals. The experimenters 
presented each slide, asked the participant, “What is this?” or “Where is the shape?” and 
recorded either a plus (+) if the participants had the stimulus in repertoire or a minus (-) if the 
participants did not have the stimulus in repertoire. There was no set criterion for this probe. The 
stimuli that the participants had in their repertoire were included in their pre-intervention probes. 
The stimuli that the participants did not have in their repertoire were not included in their pre-
intervention probes.  
 Developmental Reading Assessment (DRA®). The DRA® is a standardized assessment 
tool that measures students’ reading levels and comprehension. The assessment is divided into 
different levels. The experimenter can begin assessing the student from the first level in the 
assessment or at a more advanced level if the experimenter is familiar with the student’s reading 
abilities. Each level is administered in the same way. The student reads a story then the 
experimenter asks the student some questions that involve retelling, talking about important 
details of the story, and making inferences. After completing the assessment, the experimenter 
scores the student’s responses in a rubric that is part of the assessment tool. The student scores 
fall in one of four categories (emerging, developing, independent, and advanced). There are three 
sections that need to be scored in each level (reading engagement, oral reading fluency, and 
comprehension). Within each section, there are a number of skills that are described and are 
appointed a number of points, for example, under reading engagement, the experimenter scores 
(book selection and sustained reading). A description of book selection under reading 
engagement in the emerging category is: (1 point) selects new texts from identified levels sets 
with teacher support, and sustained reading (2 points) sustains independent reading for a short 






 The experimenter scores each behavior and adds the number of points in each category. 
The result falls in one of the four categories. Based on the student’s results, the experimenter 
either moves on to the next level or does not proceed with the assessment if the student scored 
below the administered level. More information on the DRA® and administration of the 
assessment can be found on www.pearsonassessment.com. The DRA® was administered to 
identify the participants reading level to determine similarities and differences between the 
participants’ profiles. A rubric from one of the DRA® assessment levels is shown in Figure 3.     
 Pre-Intervention Probes. The pre-intervention probes that were conducted were the first 
step of the study. All of the nine recruited participants completed the pre-intervention probes, 
which will be explained in the following section. The participants that responded with less than 
80% accuracy, which is the criterion set to having the dependent variables in repertoire as 
evident by prior research (Mackey, 2017) were included in the current experiment. Of the nine 
participants, three participants did not meet the predetermined criterion, which are the 















Table 1  
Participants’ description and details  






Behavioral Cusps Established  
A 11 F 5th  Autism  14 Reader 
Writer 
Pre-verbal cusps  
Listener cusps  
Speaker cusps  
Joining of listener and speaker:  
self talk, CU, CR+ for books, TR 80 
wpm, print transcription, TSF across 
saying and writing 
B 8 M 3rd  Autism  6 Reader 
Writer 
Pre-verbal cusps  
Listener cusps  
Speaker cusps  
Joining of listener and speaker:  
self talk, CU, CR+ for books, TR 80 
wpm, print transcription, TSF across 
saying and writing 
C 7 M 2nd  Autism  4 Reader 
Writer 
Pre-verbal cusps  
Listener cusps  
Speaker cusps  
Joining of listener and speaker:  
self talk, CU, CR+ for books, TR 80 
wpm, print transcription, TSF across 
saying and writing 










Description of cusps and capacities  
Level  Cusp  Description 
Pre-verbal  Orient to other’s voices  A behavioral cusp that allows the individual to 
attend to voices in the 
environment 
 Orient to other’s faces A behavioral cusp that allows the individual to 
attend to faces in the  
environment  
 Generalized matching  A behavioral cusp that allows the individual to 
match novel 2D and  
3D stimuli 
 Capacity for sameness  A behavioral cusp that allows the individual to 
match sameness across gustatory, auditory, 
visual, olfactory, and tactile senses  
Independent 
Listener  
Auditory matching  A behavioral cusp that allows the individual to 
match and discriminate novel auditory stimuli 
 Listener literacy  A behavioral cusp that allows the individual to 
learn from spoken instructions and 
discriminate between visual and auditory 
stimuli 
 Generalized matching A behavioral cusp that allows the individual to 
emit novel actions without direct instruction 
Independent 
Speaker  
Parroting  A behavioral cusp that allows the individual to 
emit point-to-point correspondence to vocal 
stimuli and the reinforcement is the 
correspondence 
 Echoic-to-tact/mand  A behavioral cusp that allows the individual to 
emit point-to-point correspondence to access: 
the reinforcer specified (mands) and social 
reinforcement (tacts) 
 Independent mands/tacts Verbal operants under the control of 
deprivation and are emitted to access: a 







 Intraverbal  Verbal operant that consists of vocal 
responses but are not identical to the vocal 
stimulus 
 Transformation of stimulus 
function (TSF) across mands 
and tacts  
A behavioral cusp that previously controlled a 
response topography and as a function of 
experience comes to control new response 
topographies.  
 Autoclitics  Verbal operants that quantify and objectify 
mands/tacts (e.g., I want the big cookie) 
 Textual response  Verbal operants under the control of printed 





Observational learning A behavioral cusp that allows the individual to 
learn from observation  
 Self talk A behavioral cusp that allows the individual to 
speak aloud as a precursor for covert behavior 
 Conversational unit (CU) A verbal operants in which two individuals 
function as speakers and listeners  
 Say-do correspondence  A behavioral cusp that allows the individual to 
function as his own listener after following his 
speaker behavior  
 Audience control  A behavioral cusp that allows the individual to 
engage in different verbal responses as a 





BiN A behavioral cusp that allows the individual to 
learn new operants in one topography and 
emit the same operant in a novel topography 
without direct instruction 
Cusps Join 
Print  
Naming accrues from listening 
to a story 
A behavioral cusp that allows the individual to 
learn the names of things incidentally 
 Conditioned reinforcement 
(CR+) for books  
A behavioral cusp that allows that individual 
to choose to observe books during free time  
 Textually responding (TR) 80 
words per minute  
A behavioral cusp that allows the individual to 
become fluent readers  






as a listener  respond to his own textual responding 
behavior as a listener  
 Print transcription  A behavioral cusp that allows the individual to 
write with point-to-point correspondence  
 Read-do correspondence A behavioral cusp that allows print stimuli to 
govern the individual’s behavior  
 Transformation of stimulus 
function (TSF) across saying 
and writing  
A behavioral cusp that allows the individual to 
learn operants in one topography (saying) and 
emit the same operant in a different 
topography (Writing) without direct 
instruction  
 Dictation  A behavioral cusp that allows the individual to 
hear words and produce them in print  
 Textual responding joins BiN A behavioral cusp that allows the individual to 
join print stimuli with listener and speaker 
behavior 
 Textual responses function as 
auditory conditioned reinforcers  
A behavioral cusp that allows the individual to 
access reinforcement from listening to a story  
 Technical writing affects 
reader’s behavior 
A behavioral cusp that allows the individual to 
write to affect a reader’s behavior  
 Aesthetic writing  A behavioral cusp that allows the individual to 
write to evoke emotions  
 Writer self-editing  A behavioral cusp that allows the individual to 
function as reader/writer within the same skin  
 Textual responding for complex 
operations  
A behavioral cusp that allows the individual to 
read and perform complex operations  
 Writing governs complex 
operations  
A behavioral cusp that allows the individual to 
affect the behavior of others through writing  










Vocal directions and visual distracter presented during the advanced listener literacy probe 
 
 
Vocal directions Visual distracter 
Touch nose Touch mouth 
Touch ear Touch eyes 
Clap hands Stand up 
Blow kiss Roll arms 
Roll arms Touch nose 
Touch eyes Touch ear 
Touch mouth Clap hands 
Stand up Blow kiss 
Stomp feet Touch head 
Tap laps Touch belly 
Touch arm Touch feet 
Tap table Touch knees 
Touch head Tap table 
Touch belly Touch arm 
Touch feet Tap laps 
Touch knee Stomp feet 
Wave hands Touch elbow 
Raise arms Touch shoulder 
Touch elbow Raise arms 



































































Figure 1. Prescreening assessment that was conducted to select the participants for this study. 
The participants were required to read the direction that involved the participants emitting an 
action, perform the action, and put a check mark on the box next to each step independently. 


























Figure 2. The PowerPoint slides that were used to test the directions, colors, shapes, and animals 
the recruited participants had in their repertoire. No criterion was set for this probe. Only the 








































Figure 3. An example of a grading rubric from the Developmental Reading Assessment (DRA®) 
that is used after every level to score the students’ levels and determine if they are at the 









 The experimenters conducted pre- and post-intervention sessions in an isolated area 
outside of the participants’ classroom, at a child-sized table and chairs. The experimenters chose 
a quiet area to conduct pre- and post-intervention sessions. The area had to be quiet to ensure that 
the participants could listen to the spoken instructions, which were the participants’ recorded 
voices, when it was presented without any disruptions. The setting for the intervention condition 
was in in the participants’ classroom, around the school, and in the classroom next door.  
Materials  
 The experimenters categorized the materials based on the experimental conditions. In 
pre- and post-intervention sessions, the participants completed two tasks in each probe: a 
drawing task and a building task. In addition, the experimenters used separate materials for the 
intervention condition.  
 In pre- and post-intervention conditions, the experimenters used Voice Memos®, which 
is an application available in the iTunes store for iPhones® to record the participants’ spoken 
instructions. The recordings were labeled with the participants’ initials, task type (drawing or 
building), and version number, which will be explained in detail in the experimental design 
section. In addition, the experimenters used PowerPoint® to present the written instructions. See 
Table 4 for an example of the materials used to present the antecedent stimuli for spoken and 
written instructions. In addition to the materials used to present the antecedent stimuli, additional 
materials were included for the participants to complete the tasks in the pre- and post-
intervention conditions.  
 The two tasks in the pre- and post-intervention conditions included a drawing and a 






white paper. In the building tasks, the experimenters used Legos®, wooden blocks, animal 
figures, a mat, and cutout shapes. Finally, the experimenters used a pen, and a data sheet to 
record the data in the probe sessions. See Table 5 for examples of the materials used in the 
drawing and building tasks. 
 The materials used for the intervention condition consisted of items, such as flashcards, 
toys around the room, staff members in the classroom, paper and pencil, crayons, Legos®. See 
examples of the materials the experimenters used in Table 6.  
Table 4 
Examples of the materials used to present spoken and written instructions in the drawing and 
building tasks  
Materials for the antecedent stimuli  Picture of the materials 





Written instructions: written instructions 















Examples of the materials used in the drawing and building tasks  
Drawing tasks’ materials Building tasks’ materials 
Crayons  
 
Lego blocks   
Paper  
 




A mat  
  
Cut-out shapes from 
construction paper  
 
 
 Table 6 
Materials the experimenters used in the intervention sessions  
Materials Picture of the materials 
Flashcards   
Animal figures   
Envelopes   






Paper   
Crayons/markers   
 
Dependent Variables (DVs) 
 The four dependent variables measured were: (1) Read-Aloud-Do (RAD) in the drawing 
task, (2) Read-Aloud-Do (RAD) in the building task, (3) Listen-to-Own-Voice-Do (LOVD) in 
the drawing task, and (4) Listen-to-Own-Voice-Do (LOVD) in the building task. RAD was 
defined as the participants reading aloud a set of written instructions and following the 
instructions immediately after reading them. LOVD was defined as the participants listening to 
their own voices reading the instructions through a recording, which was prepared prior to the 
probe sessions, and following the instructions immediately after listening to them.   
 The drawing tasks consisted of instructions that the participants had to follow to produce 
a drawing. The building tasks consisted of instructions that the participants had to follow to 
produce a construction. A single probe included RAD and LOVD in both tasks, drawing and 
building. Each probe consisted of a novel task that was marked with a version number. The same 
version was not presented more than once. The presentation of the topographies (RAD and 
LOVD) was rotated, which will be explained in more detail in the experimental design section. 














Figure 4. On the left is an example of a 3-step drawing task, which the experimenters recorded 
each component within a step as one response, and on the right is an example of a 10-step 














Data Collection Procedure for DVs 
 The experimenters used the same data collection procedure in both drawing and building 
tasks across the two different topographies: RAD and LOVD. The experimenters presented one 
step at a time in both tasks by getting the participants’ attention. Then, the experimenters 
presented the antecedent stimulus, spoken (LOVD) or written (RAD), no more than two times 
with an equal amount of access to the antecedent stimulus. For example, during LOVD, the 
experimenter played Step 1 once, unless the participant asked, “What was that?” or “Could you 
repeat that,” then the experimenter presented it a second time. During RAD, the experimenter 
presented Step 1 on a PowerPoint® slide and then after the participant read it aloud, the 
experimenter moved to a blank slide. If the participant said, “What was that?” or “I could not 
read that” the experimenters presented the antecedent stimulus a second time, then recorded the 
participant’s response. See Table 4 for an example of the presentation of the written and spoken 
instructions. Then, the experimenter recorded the participants’ responses.  
 The drawing tasks consisted of 10 components written in a 3-step format. For example, 
Step 1: draw a big blue circle in the top right corner. Step 1 consisted of 4 components that the 
experimenters measured (1) big (2) blue (3) circle (4) top right corner. There were 10 
components measured in the three steps. The experimenters defined a correct response as the 
participant getting the correct crayon, drawing the shape/letter/word stated in the step, and 
choosing the correct position and size for the item on the page. The experimenters marked the 
components that the participants completed correctly as correct with a plus (+). The participants 
did not need to complete all the components in one step correctly to be marked as correct, unlike 
the components in the building tasks. The experimenters defined an incorrect response as the 






position and size for the item, or not emitting any responses. The experimenters marked the 
components that the participants did not complete accurately as incorrect with a minus (-). The 
experimenters did not consequate correct and incorrect responses with reinforcement or 
correction.  
 The building tasks also consisted of 10 steps, but the difference was that each step was 
one component on its own; making the total number of responses measured 10 in the building 
tasks. The experimenters defined correct responses as the participants completing the whole step 
correctly in terms of color, shape, and direction. For example, Step 1: put the red Lego block on 
the top right corner of the mat. The experimenters marked Step 1 as correct when the participant 
put the red Lego block on the top right corner of the mat.  The experimenters marked correct 
responses with a plus (+). The experimenters defined incorrect responses as the participants not 
completing all the components correctly in the step or not emitting any responses at all. The 
experimenters marked incorrect responses as a minus (-). The experimenters did not consequate 
correct and incorrect responses with reinforcement or correction.   
 The experimenters collected all data using permanent products for drawing and building 
tasks. The experimenters photographed the building tasks for Interobserver agreement (IOA) 
purposes. The experimenters determined that if the participants scored with 80% accuracy or 
higher over two or more consecutive probe sessions, then the participants had self-listening in 
the form of RAD and LOVD in repertoire. Figure 4 shows an example of a drawing probe and a 









































Independent Variable (IV) 
 The independent variable was listener instruction, in which the experimenters utilized the 
learn unit (Albers & Greer, 1991). The learn unit measures the interlocking contingencies 
between the teacher and the student. The teacher got the student’s attention, presented the 
antecedent stimulus, the student responded correctly or incorrectly, and then the teacher 
consequated the student’s behavior (Albers & Greer, 1991). Listener instruction is referred to as 
such because the antecedent stimuli were presented in spoken format, in which the participants 
had to listen to the instructions. The intervention consisted of 20-step treasure hunt that the 
participants had to follow and at the end of the treasure hunt, they received an additional 
reinforcer in the form of a prize for completing all 20 steps of the treasure hunt. A novel 20-step 
treasure hunt was implemented in every intervention session to avoid the participants 
memorizing the steps. The experimenters recorded the participants’ reading each step of the 
treasure hunt prior to implementing the intervention to prepare the recording that will be utilized 
in the intervention sessions. During the intervention, the experimenters played each step once, 
unless the participant asked, “What was it?” or “Can you play it again” then the experimenters 
played it one more time, and then recorded the participant’s response. The experimenters did not 
play the recordings more than two times for each step in the intervention sessions with all three 
participants. An example of a 20-step treasure hunt is shown in Figure 6.  
Data Collection Procedure for IV  
 Before the experimenters implemented the intervention sessions, the experimenters 
recorded the participants reading aloud the steps at least one day prior to running the intervention 
sessions. The experimenters had the participants read the 20-step treasure hunt, one step at a 






 During the intervention sessions, the experimenters gave the participant the direction, 
“You will listen and follow the directions and when you finish completing all the steps, you will 
earn [reinforcer the participant chose that is excluded for the intervention sessions only]” The 
experimenters then played the first step, the participant listened to the direction, the participant 
emitted a correct or an incorrect response, and then experimenters recorded the participants’ 
responses. The experimenter implemented the same procedure with all 20-steps of the treasure 
hunt.   
 The experimenters defined a correct response as the participant following the direction 
they heard accurately, for example, “Go to the cafeteria”, the participant walked to the cafeteria. 
The experimenters marked correct responses with a plus (+). The reinforcer was to move on to 
the next step in the intervention. The experimenters defined incorrect responses as the participant 
not following the direction after hearing it two times, emitting a different direction, not emitting 
any responses at all upon listening to the recording, or responding after 5s of listening to the 
recording. The experimenters marked incorrect responses with minus (-). They presented a 
correction procedure to demonstrate the correct response for the participants.  
 The correction procedure consisted of the experimenter using a least-to-most prompt 
procedure to demonstrate the correct response (gestural à vocal à physical) (Cooper, Heward, 
& Heron, 2007). The experimenters played the step the participant emitted incorrectly, presented 
the prompt, followed by an independent opportunity to emit the correct response without any 
prompting. The first level of prompting in the correction procedure was a gestural prompt, in 
which the experimenter played the recording of the step, pointed to the correct response, 






to respond. If the participant emitted the correct response, the experimenter moved on to the 
following step.  
 If the participant did not emit the correct response, the experimenter presented the 
antecedent again, then presented the next level of prompting, which was a vocal prompt. The 
experimenter played the antecedent, repeated the step vocally, played the antecedent again, and 
then presented the participant with an independent opportunity to respond. If the participant 
emitted the correct response, the experimenter moved on to the following step. If the participant 
did not emit the correct response, then the experimenter presented the last level of prompting, 
which was a physical prompt.  
 The experimenter played the antecedent, guided the participant to emit the correct 
response using physical guidance, presented the antecedent again, and then presented the 
participant with an independent opportunity to emit the correct response. If the participant 
emitted the correct response, the experimenter moved on to the next step. If the participant did 
not emit the correct response, then the experimenter physically guided the participant to emit the 
correct response, then the experimenter moved on to the next step.  
 A definition of each level of prompting is shown in Table 7. The experimenters set the 
criterion for mastery of the intervention sessions at 90% or above accuracy across two 





























Figure 6. An example of a 20-step treasure hunt that was implemented in one of the intervention 
sessions, which the experimenters had the participants read aloud to record them prior to 
conducting the intervention session. Each session involved a novel 20-step treasure hunt that the 
















Gestural   A gestural prompt is defined as the experimenter using his or her finger to point at 
the antecedent stimulus  
Vocal  A vocal prompt is defined as the experimenter reading aloud the antecedent 
stimulus to the participant 
Physical  A physical prompt is defined as the experimenter physically guiding the participant 
to perform the correct response  
 
Experimental Design 
 The experimenters utilized a delayed multiple probe design counterbalanced across 
topographies (Johnston & Pennypacker, 2008). The study consisted of pre- and post-intervention 
conditions that included responding to drawing and building tasks across both RAD and LOVD. 
The experimental design was delayed as the first two participants completed pre-intervention 
probes at the same time, while the third participant entered the study at a later time. The 
counterbalance component of the design was in the presentation of RAD and LOVD within the 
tasks. This means that each probe that the experimenters presented RAD first was followed by 
LOVD second. Then, the experimenters counterbalanced the topographies in the following probe 
in that they presented LOVD first, then RAD second. A complete presentation of the sequence of 
probes, topographies, and version numbers is shown in Figure 7. Finally, the experimenters 
switched the shapes, colors, and directions in each version of the drawing and building tasks, 
however, the level of complexity remained consistent to minimize confounding variables 


































Figure 7. The sequence of design utilized in Experiment I. The design was a delayed multiple 
probe design counterbalanced across topographies (Johnston & Pennypacker, 2008).  
 
 
A. Probes: Each probe included the completion of the drawing and building task in RAD 
and LOVD.  
 
B. Tasks: The task that was presented in each probe was given a version number. A 
single version was not presented more than once in the same topography/task.  
For example, V1 of the drawing task was not presented more than once in RAD. 
The same version was not presented simultaneously across tasks (drawing and building).  
For example, in Pre-Probe 1 in the drawing task: Version 1 was presented in RAD first 
and Version 2 was presented in LOVD first.  
In Pre-Probe 2 in the drawing task: Version 3 was presented in LOVD first and Version 4 
was presented in RAD first.   
The tasks presented in RAD and LOVD were not the same. The same sequence was 
followed on the building tasks.  
 
 
C. Sequence of topography presentation: Participant A and C received the same 
sequence   
The sequence was:  
Probe 1: RAD first, then LOVD second  
Probe 2: LOVD first, then RAD second  
Probe 3: RAD first, then LOVD second 
 
D. Sequence of topography presentation: Participant B received the opposite 
sequence to Participant A and C.  
Participant B’s sequence was:  
Probe 1: LOVD first, then RAD second  
Probe 2: RAD first, then LOVD second  
Probe 3: LOVD first, then RAD second   






Interobserver Agreement (IOA)  
An independent observer, who was a master’s level teaching assistant in the classroom, 
collected data for the purpose of calculating interobserver agreement (IOA). The independent 
observers received formal training in the CABAS® teaching methodologies, how to present the 
unit of measurement – learn unit - and record accurate data that reflects the participants’ 
performance. The experimenters recorded IOA on trial-by-trial IOA, in which agreements 
between two observers who measured the occurrence and nonoccurrence for each trial were 
calculated. The agreements were recorded with a plus (+) for occurred and a minus (-) for did not 
occur and then the number of agreements was divided by total number of trials and multiplied by 
100 (Johnston & Pennypacker, 2008). The experimenters conducted IOA for 75% of probe 
sessions with 98%-100% agreement and for 60% of intervention sessions with 100% agreement.  
Results 
Dependent Variable 1: LOVD in the drawing task for Participants A, B, and C 
 As shown in Figure 8, Participants A, B, and C received between 3 to 12 pre-intervention 
probes. Participant A’s data is on the top panel. She received 8 pre-intervention probes and 3 
post-intervention probes. She responded with 70%, 90%, 90%, 70%, 60%, 80%, 50%, 80% 
accuracy in her pre-intervention probes respectively in LOVD in the drawing task. She 
responded with 80%, 70%, and 100% accuracy in her post-intervention probes respectively in 
LOVD in the drawing task.  
 Participant B’s data is on the middle panel. He received 12 pre-intervention probes and 1 
post-intervention probe. He responded with 80%, 70%, 60%, 80%, 60%, 70%, 60%, 80%, 80%, 






drawing task. He responded with 100% accuracy in his post-intervention probes in LOVD in the 
drawing task.  
 Participant C’s data is on the bottom panel. He received 3 pre-intervention probes and 1 
post-intervention probe. He responded with 20%, 20%, and 50%, accuracy in his pre-
intervention probes respectively in LOVD in the drawing task. He responded with 100% 
accuracy in his post-intervention probes in LOVD in the drawing task. 
Dependent Variable 2: RAD in the drawing task for Participants A, B, and C 
 As shown in Figure 8, Participants A, B, and C received between 3 to 12 pre-intervention 
probes. Participant A’s data is on the top panel. She received 8 pre-intervention probes and 3 
post-intervention probes. She responded with 80%, 90%, 70%, 70%, 60%, 60%, 80%, 70% 
accuracy in her pre-intervention probes respectively in RAD in the drawing task. She responded 
with 90%, 80%, and 90% accuracy in her post-intervention probes respectively in RAD in the 
drawing task.  
 Participant B’s data is on the middle panel. He received 12 pre-intervention probes and 1 
post-intervention probe. He responded with 80%, 70%, 60%, 80%, 60%, 70%, 60%, 80%, 80%, 
70%, 70%, and 70% accuracy in his pre-intervention probes respectively in RAD in the drawing 
task. He responded with 90% accuracy in his post-intervention probes in RAD in the drawing 
task.  
 Participant C’s data is on the bottom panel. He received 3 pre-intervention probes and 1 
post-intervention probe. He responded with 40%, 60%, and 50%, accuracy in his pre-
intervention probes respectively in RAD in the drawing task. He responded with 80% accuracy 








Figure 8. Participants A, B, and C’s percentage of correct responses in the drawing tasks. 



















































































































































Difference between LOVD and RAD in the drawing task for Participants A, B, and C 
  As shown in Figure 9, 10, and 11 the participants responded differently in LOVD and 
RAD in the drawing task. The experimenters measured the difference between the two 
topographies in each probe pre- and post-intervention by taking the higher response between 
LOVD and RAD and subtracting the lower response between the two. The value of the 
difference was the percentage of difference between LOVD and RAD. The experimenters 
calculated the percentage value by dividing the lower number by the higher number and 
multiplying it by 100. It was graphed separately in a single graph as shown in Figure 9, 10, and 
11 for each participant in each probe. The lower the bar in each probe, the less the difference 
between LOVD and RAD.  
 As shown in Figure 9, Participant A underwent 8 pre-intervention probes and 3 post-
intervention probes. She responded with 10% difference, 0% difference, 20% difference, 0% 
difference, 0% difference, 20% difference, 30% difference, and 10% difference in the pre-
intervention probes respectively. She responded with 10% difference in all 3 post-intervention 
probes respectively. In the top panel of Figure 8, Participant A’s responses in pre- and post-
intervention probes are shown to demonstrate the percentage of correct responses to LOVD and 
RAD in the drawing task.  
 As shown in Figure 10, Participant B underwent 12 pre-intervention probes and 1 post-
intervention probe. He responded with 0% difference in all 12 pre-intervention probes and 10% 
difference in his post-intervention probe. In the middle panel of Figure 8, Participant B’s 
responses in pre- and post-intervention probes are shown to demonstrate the percentage of 






 As shown in Figure 11, Participant C underwent 3 pre-intervention probes and 1 post-
intervention probe. He responded with 20% difference, 40% difference, and 0% difference in the 
pre-intervention probes respectively. He responded with 20% difference in his post-intervention 
probe. In the bottom panel of Figure 8, Participant C’s responses in pre- and post-intervention 
probes are shown to demonstrate the percentage of correct responses to LOVD and RAD in the 












Figure 9. The difference in Participant A’s responses between LOVD and RAD in the drawing 
task. The lower the bar, the less the difference between the two topographies. The arrow 





























































Difference between LOVD RAD in the Drawing Task 
















Figure 10. The difference in Participant B’s responses between LOVD and RAD in the drawing 
task. The lower the bar, the less the difference between the two topographies. The arrow 











Figure 11. The difference in Participant C’s responses between LOVD and RAD in the drawing 
task. The lower the bar, the less the difference between the two topographies. The arrow 





























































Difference between LOVD RAD in the Drawing Task




















































Difference between LOVD RAD in the Drawing Task








Dependent Variable 3: LOVD in the building task for Participants A, B, and C 
 As shown in Figure 12, Participants A, B, and C received between 3 to 12 pre-
intervention probes. Participant A’s data is on the top panel. She received 8 pre-intervention 
probes and 3 post-intervention probes. She responded with 50%, 50%, 20%, 20%, 10%, 10%, 
30%, 10% accuracy in her pre-intervention probes respectively in LOVD in the building task. 
She responded with 80%, 30%, and 90% accuracy in her post-intervention probes respectively in 
LOVD in the building task.  
 Participant B’s data is on the middle panel. He received 12 pre-intervention probes and 1 
post-intervention probe. He responded with 30%, 40%, 50%, 30%, 80%, 30%, 50%, 10%, 60%, 
50%, 30%, and 50% accuracy in his pre-intervention probes respectively in LOVD in the 
building task. He responded with 90% accuracy in his post-intervention probes in LOVD in the 
building task.  
 Participant C’s data is on the bottom panel. He received 3 pre-intervention probes and 1 
post-intervention probe. He responded with 40%, 20%, and 10%, accuracy in his pre-
intervention probes respectively in LOVD in the building task. He responded with 90% accuracy 
in his post-intervention probes in LOVD in the building task. 
Dependent Variable 4: RAD in the building task for Participants A, B, and C 
 As shown in Figure 12, Participants A, B, and C received between 3 to 12 pre-
intervention probes. Participant A’s data is on the top panel. She received 8 pre-intervention 
probes and 3 post-intervention probes. She responded with 10%, 20%, 40%, 30%, 30%, 40%, 
20%, 10% accuracy in her pre-intervention probes respectively in RAD in the building task. She 
responded with 50%, 60%, and 100% accuracy in her post-intervention probes respectively in 






 Participant B’s data is on the middle panel. He received 12 pre-intervention probes and 1 
post-intervention probe. He responded with 50%, 40%, 50%, 40%, 10%, 70%, 30%, 40%, 30%, 
80%, 70%, and 30% accuracy in his pre-intervention probes respectively in RAD in the building 
task. He responded with 90% accuracy in his post-intervention probes in RAD in the building 
task.  
 Participant C’s data is on the bottom panel. He received 3 pre-intervention probes and 1 
post-intervention probe. He responded with 10%, 40%, and 50%, accuracy in his pre-
intervention probes respectively in RAD in the building task. He responded with 70% accuracy 




















Figure 12. Participants A, B, and C’s percentage of correct responses in the building tasks. 
Intervention data, which are the line graph, are identical for all participants between Figure 8 and 


















































































































































Difference within and between LOVD and RAD in the building task for Participants A, B, 
and C 
 As shown in Figure 13, 14, and 15 the participants responded differently in LOVD and 
RAD in the building task. The experimenters measured the difference between the two 
topographies in each probe pre- and post-intervention by taking the higher response between 
LOVD and RAD and subtracting the lower response between the two. The value of the 
difference was the percentage of difference between LOVD and RAD. The experimenters 
calculated the percentage value by dividing the lower number by the higher number and 
multiplying it by 100. It was graphed separately in a single graph as shown in Figure 13, 14, and 
15 for each participant in each probe. The lower the bar in each probe, the less the difference 
between LOVD and RAD.  
 As shown in Figure 13, Participant A underwent 8 pre-intervention probes and 3 post-
intervention probes. She responded with 40% difference, 30% difference, 20% difference, 10% 
difference, 20% difference, 30% difference, 10% difference, and 0% difference in the pre-
intervention probes respectively. She responded with 30% difference in the first two post-
intervention probes and 0% difference in the last post-intervention probe. In the top panel of 
Figure 12, Participant A’s responses in pre- and post-intervention probes are shown to 
demonstrate the percentage of correct responses to LOVD and RAD in the building task.  
 As shown in Figure 14, Participant B underwent 12 pre-intervention probes and 1 post-
intervention probe. He responded with 20% difference, 0% difference, 0% difference, 10% 
difference, 70% difference, 40% difference, 20% difference, 30% difference, 30% difference, 
30% difference, 40% difference, and 20% difference respectively in his pre-intervention probes. 






12, Participant B’s responses in pre- and post-intervention probes are shown to demonstrate the 
percentage of correct responses to LOVD and RAD in the building task.  
 As shown in Figure 15, Participant C underwent 3 pre-intervention probes and 1 post-
intervention probe. He responded with 30% difference, 20% difference, and 40% difference in 
the pre-intervention probes respectively. He responded with 20% difference in his post-
intervention probe. In the bottom panel of Figure 12, Participant C’s responses in pre- and post-
intervention probes are shown to demonstrate the percentage of correct responses to LOVD and 











Figure 13. The difference in Participant A’s responses between LOVD and RAD in the building 
task. The lower the bar, the less the difference between the two topographies. The arrow 




























































Difference between LOVD RAD in the Building Task 

















Figure 14. The difference in Participant B’s responses between LOVD and RAD in the building 
task. The lower the bar, the less the difference between the two topographies. The arrow 










Figure 15. The difference in Participant C’s responses between LOVD and RAD in the building 



























































Difference between LOVD RAD in the Building Task
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Difference between LOVD RAD in the Building Task








Variability in Participant A, B, and C’s responses in the drawing and the building tasks in 
pre- and post-intervention sessions  
 The participants’ responses had some variability in each condition/task. Using a marked 
scatter plot as shown in Figure 16, 17, and 18, the experimenters graphed the participants’ 
percentage of correct responses in each condition (pre- and post-intervention), in each task 
(drawing/building), and in each topography (LOVD/RAD). The closer the dots are to each other, 
the less variability in the participants’ responses. The further to the top or to the bottom the 
points are, the more variability in the participants’ responses. As shown in Figure 8 and 12 and 
as described in dependent variable 1 and 2 sections of the results for the participants’ percentage 
of correct responses in LOVD and RAD in the drawing and the building task, the values of the 
participants’ responses are listed and shown.  
 
Figure 16. Variability in Participant A’s responses between pre- and post-intervention conditions 




























      Pre                    Post     Pre                   Post      Pre                 Post     Pre                  Post
Drawing - LOVD Drawing - RAD Building - LOVD Building - RAD
Participant A 















Figure 17. Variability in Participant A’s responses between pre- and post-intervention conditions 
















































      Pre                    Post     Pre                   Post      Pre                 Post     Pre                  Post
Drawing - LOVD Drawing - RAD Building - LOVD Building - RAD
Pxarticipant B 
















Figure 18. Variability in Participant C’s responses between pre- and post-intervention conditions 







































      Pre                    Post     Pre                   Post      Pre                 Post     Pre                  Post
Drawing - LOVD Drawing - RAD Building - LOVD Building - RAD
Participant C 












Intervention Results  
 As shown in Figure 8 and 12, Participant A received two phases of the intervention. In 
the first phase, she received 5 sessions of the intervention where she responded on average with 
75% accuracy. She responded to criterion of 100% across one session in the last session of the 
intervention. Even though her responses increased in accuracy following the first phase of the 
intervention, she did not respond to mastery criterion on the post-intervention probes. Therefore, 
she went though a second phase of the intervention that consisted of 2 sessions. On average, she 
responded with 90% accuracy. She achieved mastery criterion of 90% accuracy across two 
consecutive sessions in the second session of the intervention. Participant B received one phase 
of the intervention that consisted of two sessions. On average, he responded with 92% accuracy. 
He achieved mastery criterion of 90% accuracy or above across two consecutive sessions in the 
second session of the intervention. Participant C received one phase of the intervention that 
consisted of three sessions. On average, he responded with 83% accuracy. He achieved mastery 


















Discussion and Rationale for Experiment II 
Research question (1) is there a difference in responding when the individual is reading 
aloud versus listening to one’s own voice through a recording? 
 The findings of the current study suggest that there was a range of difference between the 
participants’ responding when they read aloud and completed a task and when they listened to 
their voices through a recording and completed a task. There was a range of difference between 
0%-20% in the pre-intervention probes in the drawing task across participants. There was a range 
of difference between 10%-20% in the post-intervention probes in the drawing task across 
participants. There was a range of difference between 20%-30% in the pre-intervention probes in 
the building task. There was a range of difference between 0%-23% in the post-intervention 
probes in the building task.  
 The results of the current experiment show that there is a range of difference between the 
participants’ responses across LOVD and RAD. There was also some variability in the 
participants’ responses as shown in Figure 16, 17, and 18. However, the measurement system 
between the drawing and the building task was not the same. In the drawing task, each 
component within a step was marked as either a correct or an incorrect response. However, in the 
building task, each step with all of its components was marked as either a correct or an incorrect 
response. If the measurement system were not the same across the two tasks, would there still be 
a difference and would there still be variability in the data between the two dependent variables?  
Research question (2) can self-listening (i.e., the correspondence between listening to one’s 
own voice and doing) be established through Listener Instruction? 
 Given that the experimenters demonstrated that the participants listened to other people 






textually responded and read at least 80 words per minute prior to the onset of the study, then it 
could possibly be that it is the correspondence between listening to one’s own voice and doing 
and reading aloud and doing that was missing. In addition, after the completion of the listener 
instruction intervention, the participants showed to have acquired self-listening, as evident in 
their performance in the drawing and the building tasks in the post-intervention probes in both 
LOVD and RAD.  
Limitations in Experiment I  
 The results of the current experiment show that the implementation of the listener 
instruction increased the participants’ responses in accuracy. However, there were some 
limitations in the current experiment. Each probe that was presented to the participants was a 
novel probe. The same probe was not presented twice; therefore, there is no measure of the 
participants’ responses on the same tasks prior to and following the intervention. Despite only 
changing the shapes, colors, and directions within each task to maintain a similar level of 
complexity, the combination could have been easier for one participant compared to another. 
Therefore, the same measure before and after would have been necessary to reliably say whether 
the intervention was successful in inducing the dependent variables.  
 The second limitation that was present was that the measurement between the drawing 
and the building task was not the same. For example, within a single step in the drawing task, 
there was more than one component measured. However, with the building task, one whole step 
with all of its components was measured as one response. I aimed to replicate Mackey (2017) 
with the measurement system for the drawing and the building task. However, after conducting 
the experiment I found that the only way we could objectively determine the level and 






all three participants, their level of responding in the drawing task was higher than the building 
task. The answer to that question could easily be that the measurement system is not the same 
between the two and that has to be changed in future studies.  
 The third limitation that I found was that the correction procedure should have shown the 
correct response instead of presenting different levels of prompting until the participants emitted 
the correct response. It would have saved us a lot more time if we simply modeled the correct 
response, then presented an independent opportunity for the participants to emit the correct 
response and then move on to the next step.  
 The last limitation that was found was that the intervention utilized, listener instruction, 
did not eliminate the differences in the participants’ responses between LOVD and RAD. 
Previous research studies (Greer & Longano, 2010; Greer, Yaun, & Gautreaux, 2005b; Greer, 
Stolfi, Chavez-Brown, & Rivera-Valdes, 2005; Singer-Dudek, Park, Lee, & Lo, 2017) that 
targeted more than one topography in their dependent variables utilized both topographies in the 
intervention to establish the participants’ performance and induce the transformation of stimulus 
function across both topographies. Therefore, that could be something to consider to overcome 
the variability between LOVD and RAD.   
Rationale for Experiment II   
 The rationale for experiment II was to overcome the limitations from Experiment I and 
find more definitive answers to the research questions. I conducted a second experiment where 
pre- and post-intervention probes were identical in the tasks and only when the participants 
responded with 80% accuracy or higher in a post-intervention probe that was presented in the 
pre-intervention probe, the participants moved on to a novel post-intervention probe that they 






was that the measurement system between the drawing and building tasks would be the same in 
that each component would be counted independently. In addition, the correction procedure 
would also be changed to simply modeling the correct response in the intervention sessions then 
presenting an independent opportunity for the participants to emit the response without 
presenting three different levels of prompting in the correction procedure. Finally, instead of 
looking at listener instruction alone and measuring its effect on the dependent variables, I 
combined both RAD and LOVD in the intervention in that I alternated the presentation of the 
antecedent stimuli in the treasure hunt steps between LOVD and RAD. The component of 
manipulating the motivating operations was going to continue to be present because past 
research has shown that it increased the likelihood that the participants would attend and emit the 
correct response, however, it will be called listener and reader instruction because the 
intervention combined both LOVD and RAD, while keeping the motivating operation 
component (Greer & Ross, 2008; Mackey, 2017).  
Research Questions for Experiment II  
 The purpose of Experiment II was to answer the following research questions: If the 
measurement system was the same across both dependent variables (LOVD and RAD) would 
there be a difference in responding when the individual is reading aloud versus listening to one’s 
own voice through a recording? Can self-listening (i.e., the correspondence between listening to 
one’s own voice and doing) be established through Listener and Reader Instruction with less 










Chapter III: Experiment II 
Method 
Participants  
 Three elementary-aged females and one elementary-aged male diagnosed with ASD 
participated in this study. All four participants attended a Kindergarten to 2nd grade or 3rd to 5th 
grade self-contained classroom at a public school. The experimenters recruited the participants 
from classrooms that implemented the CABAS® teaching methodologies. The selection 
procedure for potential participants was identical to Experiment I. As shown in Table 8, a 
detailed description of the participants’ present cusps is presented. The description of the 



















Table 8  
Participants’ description and details  
Name Age Sex Grade 
level 




Behavioral Cusps Established  










Pre-verbal cusps  
Listener cusps  
Speaker cusps  
Joining of listener and speaker:  
self talk, CU, CR+ for books, TR 80 
wpm, print transcription, TSF across 
saying and writing 
F 7 F 2nd  Autism  6 Reader 
Writer 
Pre-verbal cusps  
Listener cusps  
Speaker cusps  
Joining of listener and speaker:  
self talk, CU, CR+ for books, TR 80 
wpm, print transcription, TSF across 
saying and writing 
G 8 F 3rd   Autism  4 Reader 
Writer 
Pre-verbal cusps  
Listener cusps  
Speaker cusps  
Joining of listener and speaker:  
self talk, CU, CR+ for books, TR 80 
wpm, print transcription, TSF across 
saying and writing 




Settings and Materials  
 The settings and materials for pre- and post-intervention and intervention sessions were 
identical to Experiment I. See Table 4, 5, and 6.  
Dependent Variables (DVs) 
 The dependent variables were identical to Experiment I. See example of a drawing and a 






Data Collection Procedure for DVs  
 The data collection procedure for the dependent variables was identical to Experiment I. 
The experimenter got the participants’ attention, presented the antecedent stimuli, either in RAD 
or LOVD, based on the experimental design sequence, the participant responded correctly or 
incorrectly, and then the experimenter recorded the participants’ data. The experimenter did not 
consequate the participants’ performance during pre- and post-intervention probes. The 
definition of correct and incorrect responses for the drawing task was identical to Experiment I.  
The difference in the definition of correct and incorrect response in the building task was in the 
number of components in the building task. In Experiment I, one whole step in the building task 
was counted as correct or incorrect if the participant completed the step correctly or incorrectly. 
In Experiment II, each component within one step of the building task was counted as either 
correct or incorrect. The total number of components in the building tasks changed in this 
experiment to vary between 15 to 20 components in each task. For example, Step 1 in a building 
task was: place the blue block in the middle of the mat. The components counted in this step 
were: (1) blue block, and (2) middle of the mat. The criterion set for pre- and post-intervention 
was identical to Experiment I, 80% accuracy or higher over two or more consecutive probe 
sessions. See permanent product for a drawing and a building probe in Figure 5.  
Independent Variable (IV) 
 The independent variable was listener and reader instruction, in which the learn unit was 
utilized in presenting the instruction (Albers & Greer, 1991). The learn unit measures the 
interlocking contingencies between the teacher and the student. The teacher got the student’s 
attention, presented the antecedent stimulus, the student responded correctly or incorrectly, and 






instruction is referred to as such because the antecedent stimuli were rotated in their presentation 
between spoken format, in which the participants had to listen to the instructions in their own 
voices through a recording, and written, in which they had to read aloud the printed instructions. 
The intervention consisted of 20-step treasure hunt that the participants had to follow and at the 
end of the 20-steps, they received an additional reinforcer in the form of a prize for completing 
all 20 steps of the treasure hunt. The intervention’s presentation was identical to Experiment I in 
terms of the procedure. However, the topography of the antecedent stimuli was alternated 
between RAD and LOVD in each step. The experimenters recorded the participants’ reading 
each step of the treasure hunt prior to implementing the intervention and printed the instructions 
of the treasure hunt on US letter size paper. During the intervention, the experimenters presented 
each step once, unless the participant asked to listen or read the step again. Then, the 
experimenters presented it one more time, and then recorded the participant’s response. The 
experimenters did not present the steps of the intervention more than two times for each step 
with participants. An example of a 20-step treasure hunt that was used in one of the intervention 
sessions is shown in Figure 6.   
Data Collection Procedure for IV  
 The experimenters utilized the learn unit (Albers & Greer, 1991) as the unit of 
measurement in the intervention sessions similar to Experiment I. Before the experimenters 
implemented the intervention sessions, the experimenters recorded the participants reading aloud 
the steps of the intervention that they will use in the session at least one day prior to running the 
intervention session. The experimenters had the participants read the steps, one step at a time, 






 The experimenter gave the participant the direction, “you will listen and read and follow 
directions, and when you finish completing all the steps, you will earn [the reinforcer that the 
participant chooses]” The experimenters then presented the antecedent stimulus for the first step 
in either RAD or LOVD, the participant listened or read the direction, the participants responded 
either correctly or incorrectly, then the experimenter consequated the participants’ responses, and 
recorded the data on the participants’ responses.  
 The experimenters defined a correct response as the participant following the direction 
they heard or read accurately, for example, “go to Dr. Lanter’s classroom”, the participant 
walked to the classroom next door. The experimenters marked correct responses with a plus (+). 
The reinforcer was to move on to the next step. The experimenters defined incorrect responses as 
the participant not following the direction after hearing or reading it two times, emitting a 
different response, not emitting any responses at all upon listening to the recording, or 
responding after 5s of presenting the antecedent stimulus. The experimenters marked incorrect 
responses with minus (-). They presented a correction procedure to demonstrate the correct 
response for the participants. The sequence that the experimenters followed to present the 
antecedent stimuli between and within participants is shown in Table 9.  
 The correction procedure consisted of the experimenter presenting the antecedent 
stimulus again in the same topography they presented it in the learn unit, modeled the correct 
response, and then presented an independent opportunity for the participant to respond. The 
experimenters presented up to 3 models followed by independent opportunities for the 
participants to emit the correct response. If the participants emitted the correct response before 
the 3 independent opportunities, the experimenters moved on to the next step. If the participants 






the correct response then moved on to the next learn unit. The experimenters set the criterion for 
mastery of the intervention sessions at 100% accuracy across one session. 
Table 9  







PARTICIPANT A: (the first topography of the antecedent stimuli presented is alternated in 
each intervention session to counterbalance within intervention sessions for each participant).   
Intervention session 1 (Treasure hunt 1)  
 
Intervention session 2 (treasure 
hunt 2)  
 Step  Topography  
(LOVD= L, RAD = R)  
Topography  
1 L R 
2 R L 
3 L R 
4 R L 
5 L R 
6 R L 
7 L R 
8 R L 
9 L R 
10 R L 
11 L R 
12 R L 
13 L R 
14 R L 
15 L R 
16 R L 
17 L R 
18 R L 
19 L R 













PARTICIPANT B: (the first topography of the antecedent stimuli presented is alternated 
in each intervention session to counterbalance within and between intervention sessions for 
each participant). Participant B will start with the opposite topography of the antecedent 
stimuli that Participant A started with.  
 
Intervention session 1 (Treasure hunt 1)  
 
Intervention session 2 (treasure hunt 2)  
 Step  Topography  
(LOVD= L, RAD = R)  
Topography  
1 R L 
2 L R 
3 R L 
4 L R 
5 R L 
6 L R 
7 R L 
8 L R 
9 R L 
10 L R 
11 R L 
12 L R 
13 R L 
14 L R 
15 R L 
16 L R 
17 R L 
18 L R 
19 R L 
20 L R 
Participant C followed Participant A’s sequence.  
 







Experimental Design  
 The experimenters utilized a multiple probe design across participants (Johnson & 
Pennypacker, 2008). All four participants received two pre-intervention probe sessions at the 
same time. The participant with the most stable pre-intervention probe data started the 
intervention first (Participant E), while the three other participants continued to go through pre-
intervention probes. The second participant with the most stable data started the intervention 
second (Participant F), while the two remaining participants continued to go through pre-
intervention probes. The third participant with the most stable data started the intervention third 
(Participant G). Finally, the fourth participant received one last pre-intervention probe session 
before she started the intervention (Participant H). The sequence of the design and presentation 
of topographies between LOVD and RAD in Experiment II was identical to Experiment I as 
shown in Figure 7.  
Interobserver Agreement (IOA) 
The same procedure for collecting inter-observer agreement (IOA) from Experiment I 
was conducted in Experiment II. The experimenters conducted IOA for 100% of probe sessions 
with 98%-100% agreement and for 30% of intervention sessions with 100% agreement. 
Results 
Dependent Variable 1: LOVD in the drawing task for Participants E, F, G, and H  
 As shown in Figure 19, Participants E, F, G, and H received between 2 to 5 pre-
intervention probes. Participant E’s data is in the top panel. He received 2 pre-intervention 
probes and 2 post-intervention probes. He responded with 60% accuracy in both pre-intervention 






intervention probe and he responded with 90% accuracy on a novel post-intervention probe in 
LOVD in the drawing task.  
 Participant F’s data is in the second panel from the top. She received 3 pre-intervention 
probes and 3 post-intervention probes. She responded with 60%, 60%, and 70% accuracy in her 
pre-intervention probes respectively in LOVD in the drawing task. She responded with 60%, and 
80% accuracy on her post-intervention probes respective, and 90% accuracy in her novel post-
intervention probe in LOVD in the drawing task.  
 Participant G’s data is in the third panel from the top. She received 4 pre-intervention 
probes and 2 post-intervention probe. She responded with 0%, 0%, 60%, and 70%, accuracy in 
her pre-intervention probes respectively in LOVD in the drawing task. She responded with 80% 
accuracy in the first post-intervention probe and 80% accuracy on a novel post-intervention 
probe in LOVD in the drawing task. 
 Participant H’s data is in the bottom panel. She received 5 pre-intervention probes and 2 
post-intervention probe. She responded with 0%, 0%, 50%, 0%, and 0%, accuracy in her pre-
intervention probes respectively in LOVD in the drawing task. She responded with 80% 
accuracy in the first post-intervention probe and 80% accuracy on a novel post-intervention 
probe in LOVD in the drawing task. 
Dependent Variable 2: RAD in the drawing task for Participants E, F, G, and H 
 As shown in Figure 19, Participants E, F, G, and H received between 2 to 5 pre-
intervention probes. Participant E’s data is in the top panel. He received 2 pre-intervention 
probes and 2 post-intervention probes. He responded with 40% and 100% accuracy in his pre-






post-intervention probe and he responded with 100% accuracy on a novel post-intervention 
probe in RAD in the drawing task.  
 Participant F’s data is in the second panel from the top. She received 3 pre-intervention 
probes and 3 post-intervention probes. She responded with 80%, 70%, and 50% accuracy in her 
pre-intervention probes respectively in RAD in the drawing task. She responded with 80%, and 
80% accuracy on her post-intervention probes respective, and 100% accuracy on a novel post-
intervention probe in RAD in the drawing task.  
 Participant G’s data is in the third panel from the top. She received 4 pre-intervention 
probes and 2 post-intervention probe. She responded with 0%, 0%, 90%, and 70%, accuracy on 
her pre-intervention probes respectively in RAD in the drawing task. She responded with 80% 
accuracy on the first post-intervention probe and 100% accuracy on a novel post-intervention 
probe in RAD in the drawing task. 
 Participant H’s data is in the bottom panel. She received 5 pre-intervention probes and 2 
post-intervention probe. She responded with 60%, 70%, 80%, 50%, and 80%, accuracy on her 
pre-intervention probes respectively in RAD in the drawing task. She responded with 90% 
accuracy on the first post-intervention probe and 100% accuracy on a novel post-intervention 

































Figure 19. Participant E, F, G, and H’s percentage of correct responses in the drawing task. 
Intervention results, which are presented in the line graph, are identical between Figure 19 and 
































































































































































Difference between LOVD and RAD in the drawing task for Participants E, F, G, and H 
 As shown in Figure 20, 21, 22, and 23 the participants responded differently in LOVD 
and RAD in the building task. The experimenters measured the difference between the two 
topographies in each probe pre- and post-intervention by taking the higher response between 
LOVD and RAD and subtracting the lower response between the two. The value of the 
difference was the percentage of difference between LOVD and RAD. The experimenters 
calculated the percentage value by dividing the lower number by the higher number and 
multiplying it by 100. It was graphed separately in a single graph as shown in Figure 20, 21, 22, 
and 23 for each participant in each probe. The lower the bar in each probe, the less the difference 
between LOVD and RAD.  
 As shown in Figure 20, Participant E underwent 2 pre-intervention probes and 2 post-
intervention probes. He responded with 20% difference and 40% difference on the pre-
intervention probes respectively. He responded with 10% difference in both post-intervention 
probes respectively. In the top panel of Figure 19, Participant E’s responses in pre- and post-
intervention probes are shown to demonstrate the percentage of correct responses to LOVD and 
RAD in the building task.  
 As shown in Figure 21, Participant F underwent 3 pre-intervention probes and 3 post-
intervention probes. She responded with 20% difference, 10% difference, and 20% difference on 
her pre-intervention probes. She responded with 20% difference, 0% difference, and 10% 
difference on her post-intervention probes. In the second panel from the top of Figure 19, 
Participant F’s responses in pre- and post-intervention probes are shown to demonstrate the 






 As shown in Figure 22, Participant G underwent 4 pre-intervention probes and 2 post-
intervention probe. She responded with 0% difference, 0% difference, 30% difference, and 0% 
difference on the pre-intervention probes respectively. She responded with 0% difference and 
20% difference on her post-intervention probes respectively. In the third panel from the top of 
Figure 19, Participant G’s responses on pre- and post-intervention probes are shown to 
demonstrate the percentage of correct responses to LOVD and RAD in the drawing task.  
 As shown in Figure 23, Participant H underwent 5 pre-intervention probes and 2 post-
intervention probe. She responded with 60% difference, 70% difference, 30% difference, 50% 
difference and 80% difference on the pre-intervention probes respectively. She responded with 
10% difference and 20% difference on her post-intervention probes respectively. In the bottom 
panel of Figure 19, Participant H’s responses on pre- and post-intervention probes are shown to 










Figure 20. The difference in Participant E’s responses between LOVD and RAD in the drawing 

























































Difference between LOVD RAD in the Drawing Task 








Figure 21. The difference in Participant F’s responses between LOVD and RAD in the drawing 
task. The lower the bar, the less the difference between the two topographies. The arrow 












Figure 22. The difference in Participant G’s responses between LOVD and RAD in the drawing 
task. The lower the bar, the less the difference between the two topographies. The arrow 


























































Difference between LOVD RAD in the Drawing Task























































Difference between LOVD RAD in the Drawing Task

















Figure 23. The difference in Participant H’s responses between LOVD and RAD in the drawing 



































































Difference between LOVD RAD in the Drawing Task







Dependent Variable 3: LOVD in the building task for Participants E, F, G, and H 
 As shown in Figure 24, Participants E, F, G, and H received between 2 to 5 pre-
intervention probes. Participant E’s data is in the top panel. He received 2 pre-intervention 
probes and 3 post-intervention probes. He responded with 21% and 21% accuracy in both pre-
intervention probes in LOVD in the building task. He responded with 47% and 94% accuracy on 
the first post-intervention probe and he responded with 100% accuracy on a novel post-
intervention probe in LOVD in the building task.  
 Participant F’s data is in the second panel from the top. She received 3 pre-intervention 
probes and 3 post-intervention probes. She responded with 10%, 52%, and 31% accuracy on her 
pre-intervention probes respectively in LOVD in the building task. She responded with 52% and 
57% accuracy on her post-intervention probes respective, and 87% accuracy on her novel post-
intervention probe in LOVD in the building task.  
 Participant G’s data is in the third panel from the top. She received 4 pre-intervention 
probes and 2 post-intervention probe. She responded with 5%, 31%, 36%, and 36%, accuracy on 
her pre-intervention probes respectively in LOVD in the building task. She responded with 84% 
accuracy on the first post-intervention probe and 88% accuracy on a novel post-intervention 
probe in LOVD in the building task. 
 Participant H’s data is in the bottom panel. She received 5 pre-intervention probes and 2 
post-intervention probe. She responded with 0%, 0%, 10%, 0%, and 52%, accuracy on her pre-
intervention probes respectively in LOVD in the building task. She responded with 94% 
accuracy on the first post-intervention probe and 94% accuracy on a novel post-intervention 







Dependent Variable 4: RAD in the building task for Participants E, F, G, and H 
 As shown in Figure 24, Participants E, F, G, and H received between 2 to 5 pre-
intervention probes. Participant E’s data is in the top panel. He received 2 pre-intervention 
probes and 3 post-intervention probes. He responded with 36% and 21% accuracy in both pre-
intervention probes in RAD in the building task. He responded with 89% and 94% accuracy on 
the first post-intervention probe and he responded with 94% accuracy on a novel post-
intervention probe in RAD in the building task.  
 Participant F’s data is in the second panel from the top. She received 3 pre-intervention 
probes and 3 post-intervention probes. She responded with 36%, 42%, and 31% accuracy on her 
pre-intervention probes respectively in RAD in the building task. She responded with 68% and 
73% accuracy on her post-intervention probes respective, and 88% accuracy on her novel post-
intervention probe in RAD in the building task.  
 Participant G’s data is in the third panel from the top. She received 4 pre-intervention 
probes and 2 post-intervention probe. She responded with 4%, 36%, 31%, and 42%, accuracy on 
her pre-intervention probes respectively in RAD in the building task. She responded with 94% 
accuracy on the first post-intervention probe and 88% accuracy on a novel post-intervention 
probe in RAD in the building task. 
 Participant H’s data is in the bottom panel. She received 5 pre-intervention probes and 2 
post-intervention probe. She responded with 10%, 10%, 47%, 68%, and 32%, accuracy on her 
pre-intervention probes respectively in RAD in the building task. She responded with 100% 
accuracy on the first post-intervention probe and 100% accuracy on a novel post-intervention 




























Figure 24. Participant E, F, G, and H’s percentage of correct responses in the building task. 
Intervention results, which are presented in the line graph, are identical between Figure 19 and 
































































































































































Difference between LOVD and RAD in the building task for Participants E, F, G, and H 
 As shown in Figure 25, 26, 27, and 28 the participants responded differently in LOVD 
and RAD in the building task. The experimenters measured the difference between the two 
topographies in each probe pre- and post-intervention by taking the higher response between 
LOVD and RAD and subtracting the lower response between the two. The value of the 
difference was the percentage of difference between LOVD and RAD. The experimenters 
calculated the percentage value by dividing the lower number by the higher number and 
multiplying it by 100. It was graphed separately in a single graph as shown in Figure 25, 26, 27, 
and 28 for each participant in each probe. The lower the bar in each probe, the less the difference 
between LOVD and RAD.  
 As shown in Figure 25, Participant E underwent 2 pre-intervention probes and 3 post-
intervention probes. He responded with 15% difference and 0% difference on the pre-
intervention probes respectively. He responded with 42% difference, 0% difference, and 6% 
difference on his post-intervention probes respectively. In the top panel of Figure 24, Participant 
E’s responses in pre- and post-intervention probes are shown to demonstrate the percentage of 
correct responses to LOVD and RAD in the building task.  
 As shown in Figure 26, Participant F underwent 3 pre-intervention probes and 3 post-
intervention probes. She responded with 26% difference, 10% difference, and 0% difference on 
her pre-intervention probes. She responded with 16% difference, 16% difference, and 1% 
difference on her post-intervention probes. In the second panel from the top of Figure 24 
Participant F’s responses in pre- and post-intervention probes are shown to demonstrate the 






 As shown in Figure 27, Participant G underwent 4 pre-intervention probes and 2 post-
intervention probe. She responded with 1% difference, 4% difference, 5% difference, and 6% 
difference on the pre-intervention probes respectively. She responded with 10% difference and 
0% difference on her post-intervention probes respectively. In the third panel from the top of 
Figure 24, Participant G’s responses on pre- and post-intervention probes are shown to 
demonstrate the percentage of correct responses to LOVD and RAD in the building task.  
 As shown in Figure 28, Participant H underwent 5 pre-intervention probes and 2 post-
intervention probe. She responded with 10% difference, 10% difference, 37% difference, 68% 
difference and 20% difference on the pre-intervention probes respectively. She responded with 
6% difference on both her post-intervention probes respectively. In the bottom panel of Figure 
24, Participant H’s responses on pre- and post-intervention probes are shown to demonstrate the 









Figure 25. The difference in Participant E’s responses between LOVD and RAD in the building 
task. The lower the bar, the less the difference between the two topographies. The arrow 



























































Difference between LOVD RAD in the Building Task 
















Figure 26. The difference in Participant F’s responses between LOVD and RAD in the building 
task. The lower the bar, the less the difference between the two topographies. The arrow 












Figure 27. The difference in Participant G’s responses between LOVD and RAD in the building 
task. The lower the bar, the less the difference between the two topographies. The arrow 
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Difference between LOVD RAD in the Building Task



















Figure 28. The difference in Participant H’s responses between LOVD and RAD in the building 

































































Difference between LOVD RAD in the Building Task








Variability in Participant E, F, G, and H’s responses in the drawing and the building tasks 
in pre- and post-intervention sessions  
 The participants’ responses had some variability in each condition/task. Using a marked 
scatter plot as shown in Figure 29, 30, 31, and 32 for Participant E, F, G and H, the 
experimenters graphed the participants’ percentage of correct responses in each condition (pre- 
and post-intervention), in each task (drawing/building), and in each topography (LOVD/RAD). 
The closer the dots are to each other, the less variability in the participants’ responses. The 
further to the top or bottom the points are, the more variability in the participants’ responses. As 
shown in Figure 19 and 24 and described in dependent variable 1, 2, 3, and 4 sections of the 
results for the participants’ percentage of correct responses in LOVD and RAD in the drawing 
and the building task, the values of the participants’ responses are listed and shown.  
 
Figure 29. Variability in Participant E’s responses in both topographies (RAD and LOVD) in 




























      Pre                     Post     Pre                      Post      Pre                   Post     Pre                   Post
Drawing - LOVD Drawing - RAD Building - LOVD Building - RAD
Participant E















Figure 30. Variability in Participant F’s responses in both topographies (RAD and LOVD) in 
pre- and post-intervention conditions and across tasks (drawing/building).   
Figure 31. Variability in Participant G’s responses in both topographies (RAD and LOVD) in 
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Drawing - LOVD Drawing - RAD Building - LOVD Building - RAD
Participant F
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Drawing - LOVD Drawing - RAD Building - LOVD Building - RAD
Participant G
















Figure 32. Variability in Participant H’s responses in both topographies (RAD and LOVD) in 
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Drawing - LOVD Building - LOVD Drawing - RAD Building - RAD
Participant H














Intervention Results  
 As shown in Figure 33, Participant E, F, G, and H received between 1 to 2 phases of the 
intervention. Participant E responded with an average of 92% accuracy and he responded to 
criterion of 100% accuracy in two sessions. Participant F received 2 phases of the intervention. 
She responded with an average of 83% accuracy in the first phase of the intervention and 90% 
accuracy in the second phase of the intervention. She responded to criterion of 100% accuracy in 
5 sessions in the first phase of the intervention and in 2 sessions in the second phase of the 
intervention. Participant G received 1 phase of the intervention. She responded with an average 
74% accuracy. She responded to criterion of 100% accuracy after 12 sessions on the 
intervention. Participant H received 1 phase of the intervention. She responded with an average 



































Figure 33. Participant E, F, G, and H’s percentage of correct responses in the drawing task and 
the building task and in the intervention condition. These results are identical to Figure 19 and 


































































































































































Limitations from Experiment I  
 The limitations that were taken into consideration when planning for this experiment 
included: (1) repeating the same probes from pre-intervention in post-intervention before 
conducting novel probes, (2) implementing a different correction procedure, where the 
experimenter modeled the correct response and then presented an independent opportunity for 
the participants to respond, (3) using the same measurement system between the two dependent 
variables; to evaluate whether the level and accuracy varied between the two dependent variables 
pre- and post-intervention, and (4) combining both topographies of the dependent variables 
(LOVD and RAD) in the intervention to evaluate if it will have a greater impact on the 
participants’ responding.  
 Repeating the same probes from pre-intervention to post-intervention sessions before 
moving on to conducting novel post-intervention probes increased the reliability of the 
intervention, due to having the same measure of the probe pre- and post-intervention. Only when 
the participants responded with 80% accuracy or higher in the post-intervention probe did the 
participants receive a novel post-probe that they were not exposed to before. When the 
participants responded with 80% accuracy or higher on the novel post-probes, the experimenter 
determined that the participants acquired both dependent variables, as they were able to 
generalize the operant to untaught examples.   
 The correction procedure included a model of the correct response followed by an 
independent opportunity for the participant to respond. All the participants who were included in 
Experiment II had Generalized Motor Imitation, which is a cusp that once acquired, allow 






of a model of the correct response saved the experimenters time instead of going through three 
different levels of prompting until the participant emitted the correct response.  
 Using the same measurement system between the two dependent variables and 
combining both LOVD and RAD in the intervention is addressed in the next paragraph in 
answering the research questions.  
Research question (1) if the measurement system were the same across both dependent 
variables (LOVD and RAD) would there be a difference in responding when the individual 
is reading aloud versus listening to one’s own voice through a recording?  
 Using the same measurement system eliminated possible confounding variables because 
in Experiment I it was not clear if the variability between the two operants was due to 
inconsistencies in the measurement system. The number of components varied between the 
drawing and the building tasks, due to having more steps and more components within each step 
in the building tasks than in the drawing tasks. It also gave the experimenters more information 
on the participants’ errors and how we can modify the intervention if needed or modify the 
components included in the pre- and post-intervention tasks to only include operants that the 
participants can fluently draw and demonstrate.  
 To explain this point, part of the selection procedure for all participants was to test if they 
had mastered different directions, (e.g., right, left, top, middle, bottom), colors, shapes, and 
animals. After conducting that assessment, the tasks for the probes sessions for both the drawing 
and building tasks only included the directions, colors, shapes, and animals that the participants 
knew. It was going to take longer to teach the participants the directions or colors that they did 






designed for each participant so that they only include operants they were fluent in identifying, 
drawing, and demonstrating.  
 Some participants were more fluent with some of the operants than others. For example, 
the participants were more fluent with colors than directions. Recording data on every single 
component in both tasks (drawing and building) gave us more information on the participants’ 
correct and incorrect responses. When the participants made an error on a specific color, or 
shape, or animal, or direction, we assessed that component separately to determine if the 
participants did not maintain their knowledge of the operant or it was lack of self-listening. Each 
operant that was originally included in the tasks was based on the prescreening assessments of 
the participants’ knowledge. Having a measurement system that continuously informed us of the 
participants’ knowledge was essential in on the ongoing process of running the study. 
 Having the measurement system consistent across both dependent variables showed that 
there was still some difference between listening to one’s own voice through a recording and 
reading aloud in responding. The difference was in the level of accuracy of responding between 
listening to one’s own voice through a recording (LOVD) and reading aloud (RAD) in both the 
drawing and the building tasks. There was a range of difference between 7.5%-58% in the pre-
intervention probes in the drawing task across participants. There was a range of difference 
between 10%-12% in the post-intervention probes in the drawing task. There was a range of 
difference between 5%-27% in the pre-intervention probes in the building task. There was a 
range of difference between 5%-15% in the post-intervention probes in the building task. The 
range of difference significantly decreased from pre-intervention to post-intervention probes in 
the drawing task. The range of difference overall is less than the range of difference in 






post-intervention and across tasks that could not be overcome using the same measurement 
system.  
Research question (2) can self-listening (i.e., the correspondence between listening to one’s 
own voice and doing) be established through Listener and Reader Instruction with less 
variability than listener instruction alone? 
 Given that prior to the onset of the experiment, the experimenters determined that the 
participants could textually respond (read) and listen and follow directions from others 
(advanced listener literacy probes), it was determined that they could listen and discriminate 
between visual and auditory stimuli and textually respond to print stimuli. In addition, there were 
some differences in the participants’ responses between listening to their own voices through a 
recording and reading aloud. Therefore, it could be that it was the lack of self-listening that 
affected the participants’ performance. The results showed that by combining both LOVD and 
RAD in the intervention, the participants performed at a much higher level of accuracy in the 
post-intervention probes. In addition, they performed with the same level of accuracy in novel 
post-intervention probes that they were not exposed to before. Therefore, it can be concluded that 
the intervention was successful in establishing stimulus control over listening to one’s own voice 
through a recording and doing and reading aloud and doing, which means inducing self-listening.  
Limitations  
 Some of the limitations that were found in this experiment included that Participants E 
and F did not respond to 80% accuracy in at least one of the topographies (LOVD or RAD) in 
their first post-intervention probe session. However, given that their rate of acquisition of the 
intervention was quick (within two sessions), I decided to move them to novel post-intervention 






same probes from pre-intervention probes within a short period. It is important to note that their 
level of accuracy increased significantly in both tasks, more so in the building task in the first 
post-intervention probe, which played a role in determining that they may have acquired the 
target dependent variable and were ready for a novel post-intervention probe. 
 The second limitation consisted of discovering that there was a need for continuous 
assessment to ensure that the operants (e.g., directions, colors, animals, shapes) the participants 
demonstrated that they knew at the beginning of the study were still in repertoire. If they weren’t 
mastered, the operants were either taught again or removed from the probes to ensure that the 
reason the participants were not responding was not a result of lack of knowledge of the 
operants, but it was the lack of self-listening.  
 The final limitation was related to Participant H. Participant H’s language production was 
not always clear. Therefore, it was important to ensure that the recordings of her voice were 
clear. However, some instances where she could not produce certain sounds required that we 
shift the words used in the probes to ensure she could pronounce all the words clearly. The 
repetition of the recordings until a clear version of a recording of Participant H’s voice reading 
the directions was necessary. The results of Participant H’s pre- and post-intervention data in the 
drawing task show the most change among all participants in Experiment II. She responded 
between the two topographies of LOVD and RAD in pre-intervention probes in the drawing task 
with 58% difference. However, in post-intervention probes, the difference between the two 
topographies in her responding decreased to 12% difference. The same applies to her data in the 
building task. She responded in the pre-intervention probes in the building task with a difference 
between LOVD and RAD of 27%, however, she responded with 5% difference in the post-






in the study given her speech production, she showed the most significant changes in her 
responding. This could be attributed to the fact that she learned how to listen to her own voice 
and follow the directions she gave herself and listen to her own voice after reading aloud and 
follow the directions she just read. Listening to her own voice through a recording and reading 
























Chapter VI: General Discussion  
Major Findings from Experiment I and II 
         The results of both experiments add to the body of existing research in behavior analysis. 
The identification of self-listening as a necessary repertoire is the first major finding of the 
current study. Skinner proposed that “self-listener” behavior was critical in reading (Skinner, 
1957). However, self-listening has not been discussed in prior research or investigated in the past 
as a target behavior nor as a behavioral cusp. The study sets the ground for what could 
potentially be an important cusp that still needs further research. It is seen as a component in 
existing cusps, such as self-talk, say-do correspondence, bidirectional naming, responds to own 
textual responses as a listener, and read-do correspondence. However, self-listening in its two 
forms studied herein: listening to one’s own voice through a recording and doing in isolation and 
reading aloud and doing has not yet been investigated. 
         The second major finding was how to determine if individuals are missing listener and 
reader behavior independently or are missing self-listening. What I have done to determine this 
was to assess listener cusps in isolation, such as advanced listener literacy and reader cusps in 
isolation, such as the participants reading skills using the DRA®. It was determined based on the 
prescreening assessments the participants received that they had listener and reader cusps 
independently. However, when they completed tasks that required them to listen and do and read 
and do, they completed them inaccurately. As a result, it was determined that they lacked self-
listening. 
         The third major finding was how to establish self-listening. In the two experiments, two 
different interventions were utilized, listener instruction in Experiment I and listener and reader 






listener instruction was utilized in Experiment I. Therefore; I aimed to combine both 
topographies of the dependent variables in the intervention in Experiment II to observe if it 
would have an effect on the variability that was observed in Experiment I (Greer et al., 2005b). 
Even though the results of the listener and reader instruction established the dependent variables 
in Experiment II, the variability remained. It was even less in Experiment I when the intervention 
was listener instruction alone. Moving forward, it is recommended to utilize listener instruction 
alone in inducing self-listening.  
Basic Science Implications 
The findings of the current study add to the body of existing research in the basic science 
and applied science of behavior analysis. Self-listening, in which individuals listen to their own 
voices when speaking and when reading aloud and follow through their spoken words, is a 
critical behavior that builds on an individual’s learning and independence. It was identified that 
the reinforcement is in the correspondence between listening to one’s own voice and doing and 
reading aloud and doing, which established stimulus control over listening and reading. 
A behavioral cusp is defined as a behavior change that allows the individual to make 
contact with new contingencies in their environment that will have an impact on their learning 
(Rosales-Ruiz & Baer, 1996, 1997). It is considered a developmental cusp when the acquisition 
of the behavior results in expanding the individual’s contact with the environment. The findings 
herein suggest that self-listening may be a previously unidentified behavioral cusp. To determine 
that, further research needs to be conducted targeting the implications of the acquisition of self-
listening on learning in academic and natural settings.  
What we have found herein is that when students lacked self-listening, they were not 






(Greer et al., 2005a; Rosales-Ruiz & Baer, 1996, 1997) has shown that some children acquire 
behavioral cusps; such as bidirectional learning incidentally and there was no need to target 
inducing BiN in a systematic way. However, with other children, it was essential to 
systematically teach them BiN, as they did not acquire it incidentally. When systematic planning 
and teaching was in place, we learned more about BiN as a behavioral cusp, how to teach it, and 
the impact of its acquisition on learning.  
The same perspective applies on self-listening, as there was not an identified need to 
research it as a behavior in the past because children acquired it incidentally. However, with the 
participants we worked with in this study, it was necessary to target it systematically as they 
were lacking the correspondence between listening to one’s own voice and doing and reading 
aloud and doing. Initially, I was working with some of the students in my classroom to improve 
their writer behavior through the writer immersion protocol (Helou, Lai, & Sterkin (2007) and it 
was through that initial implementation of the protocol that I observed that there were missing 
behaviors that were necessary to be present in order to emit read and do behavior, which was the 
correspondence between listening to one’s own voice and doing.  
It is possible that self-listening fills a gap in behavioral research in that there is a further 
breakdown of behavioral cusps that students with specific profiles similar to ones who 
participated in this study need to acquire in order to further develop their learning. Goals for 
instructional programming for children with ASD typically target advanced listener literacy, 
auditory matching, generalized motor imitation, observational learning, emission of independent 
mands and tacts, , textually responding, self-talk, say-do correspondence, bidirectional naming, 






emitting independent mands and tacts and textual behavior and having the correspondence 
between say-do and read-do correspondence.  
Educational Implications 
The significance of self-listening is seen in the difficulties the individuals will overcome 
as a result of the acquisition of the new behavior. For example, children in the classroom will 
read-aloud printed instructions and complete the required activities. They will also listen to the 
things they are saying and follow what they just said. It promotes independence in their learning, 
as they will not need assistance and consistent prompting in completing such tasks. It also 
promotes self-regulation and problem solving. For instance, a child may be upset about losing 
access to a preferred item, but then says aloud that he should take deep breaths or count from 1-
10 and he follows through, which helps him calm down. 
When individuals have verbal governance over their nonverbal behavior, individuals can 
speak and write to affect their listener and reader behavior. There is a correspondence between 
the two behaviors within the same skin that could contribute to the individual becoming truly 
verbal. In addition, there are potential educational implications that have not yet been 
investigated that could follow after the acquisition of this behavior. When individuals are self-
listening, they demonstrate correspondence between listening and doing, whether it was listening 
in isolation or when reading aloud, and that is part of many more advanced behavioral cusps, 
such as self-talk, read-do correspondence, BiN, and say-do correspondence. It is possible that the 
acquisition of self-listening will promote the acquisition of these advanced cusps or contribute to 
their acquisition. It is grounds for future research that should examine this behavior and the 






It is also possible that other children with similar sets of cusps and profiles are not 
learning at a faster rate that they because they lack self-listening. It could potentially be a bridge 
from functioning at a listener and reader level of verbal behavior separately to getting the 
individual to become a speaker as own listener or joining of listener and speaker within the same 
skin. Even though the educational implications were not the target of this study, future research 
should study that. The focus of the experiments herein aimed to fill a gap in the behavioral 
research in regards to the operational definition of self-listening, how to measure it, establish it, 
and the stimulus control surrounding self-listening as there is no previous research that covers 
this topic. 
Future Research 
         The results of Experiment I showed that the implementation of the listener instruction 
increased the participants’ responses in accuracy. However, there was still some variability in the 
participants’ responses. In Experiment II, listener and reader instruction increased the 
participants’ responses significantly, but variability in their responses was higher when listener 
and reader instruction was combined than when the intervention was listener instruction in 
isolation. The tasks were restricted to drawing and building across both experiments to maintain 
some consistency, however, it could have been more informative to observe the participants’ 
responses with a wider range of tasks outside of the classroom.  
         Future research should aim to investigate the educational implication of the acquisition of 
self-listening depicted in the two dependent variables present here, LOVD and RAD on the 
acquisition of cusps, such as self-talk, say-do correspondence, bidirectional naming, read-do 
correspondence, and responds to own textual responses as a listener. What is the implication of 






self-listening affect the acquisition of instructional objectives and learning in the classroom and 
outside of the classroom? Does the rate of acquisition change as a result of acquiring self-
listening?   
         A measure of reading or listening outside of the academic settings will give us a lot more 
insights on the educational significance of inducing this cusp on the participants’ lives. 
Furthermore, a different type of tasks outside of drawing and building should be tested as well, 
for example, a math task. It will also give us more insights on how the present cusps affect the 
participants’ daily processing skills. 
         The developmental trajectory of a listener, a speaker, a reader, and a writer leads to the 
acquisition of behavioral cusps that when joined within the same skin forms a speaker-as-own-
listener. However, if the individual is missing self-listening, then it will hinder their performance 
at a SOL level of verbal behavior because there is a behavior that is involved in functioning as 
SOL that is missing. 
         There is no research to support that self-listening will lead individuals to become SOLs, 
nor is there research that supports that self-listening is the missing gap between a listener or a 
reader and becoming a SOL. However, this study sets the ground for future research that could 
potentially answer these answers. Individuals have to listen to their own voice and follow 
through before they speak and follow through. Unfortunately, not everyone acquire the different 
levels of verbal behavior within the same skin incidentally, especially children with 
developmental disabilities.  
         Furthermore, it is important to note when it is listener or reader behavior that is missing 
in an individual and when it is the correspondence between listening to one’s own voice and 






behavior independently does not lead the individual to acquire self-listening. From this 
perspective, understanding self-listening, how it is established, and the implications of its 
acquisition on students’ learning must be the focus of future studies as there is a wide range of 
components that are still unidentified.  
Conclusion 
In conclusion, self-listening may be a previously unidentified behavioral cusp that needs 
further research and investigation. It is a component of existing behavioral cusps. Self-listening 
needs to be researched and investigated some more to determine the impact of the acquisition of 
this cusp on students who have similar profiles to the participants who took part in this study. 
Self-listening can be established through listener instruction alone and listener and reader 
instruction combined. The reinforcement contingencies that were in place as part of the 
intervention increased the participants’ responses in responding when they read aloud and when 
they listened to their own voices through a recording. In addition, components of the intervention 
and/or the measurement of the dependent variables should be looked at closely to determine if 
some factors could be changed to aim for the same or better results, however, with less 
variability. Finally, the reinforcement is in correspondence between listening and doing and 
reading aloud and doing, which established stimulus control over listening and reading. It is part 
of every day life activities, which adds to how essential the acquisition of self-listening is to 
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